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THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. | 


By J. E. TAYLOR, A.M.I.E.E. 


IF an apology is needed for traversing anew the well-worn 
ground of the history of wireless telegraphy, the excuse that is offered 
is that, so far as the author is aware, the subject has never been 
fully treated by any who have been closely associated with the 
practical development, both of the older electro-magnetic induction 
systems and the newer radio-telegraphy. Some contributions arising 
out of much personal experience of both methods of wireless tele- 
graphy may, therefore, not be amiss. Тһе British Post Office can 
fairly lay claim to have been the home and cradle of practical wire- 
less telegraphy, yet the subject does not appear to have ever been 
fully presented from the Post Office aspect. Much that has been 
written, moreover, has been the work either of interested parties 
exhibiting, consequently, undue bias, or of others who never possessed 
a working acquaintance with the art. Тһе author has been in direct 
touch with the practical side of the subject since the year 1895, and 
had for some years previously closely followed the scientific progress 
made in Hertzian wave investigations, having specially in view its ` 
adaptability to wireless signalling. 

PARALLEL WIRE SYSTEMS.—Apart from its utilitarian aspect 
the idea of electrical transmission of signals over a distance without 
connecting wires has possessed a fascination for the telegraph 
engineer ever since the early days of the electric telegraph, but no 
really practical method of doing it was evolved until the Post Office 
* parallel wire" system was developed. This, of course, is the 
system which Sir William Preece and Sir John Gavey took an 
active part in developing. It is so well known that in its main 
features no description is necessary. With the crude early forms of 
apparatus used it was found possible to signal over a distance of 34 
miles in the Bristol channel in the year 1892. With the aid of 
improvements in the type of shore circuit and apparatus used this 
range of the system has been extended since 1895, and it has been 
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applied to bridge distances of some seven or eight miles in the Postal 
Telegraph System of this country. 


Best ConpiT1ons.—In order to obtain the greatest efficiency 
from the system the following points should be observed : 

(a) The positions of the shore circuits should be selected so that 
the spread of the electric current in the sea is diverted by the con- 
figuration of the coast towards the communicating circuit as much 
as possible. If at all feasible, the circuits should be arranged to 
bridge across tongues of land or headlands so disposed that the 
greater conductivity of the sea will cause the electric current to 
spread far out. Making connection of the circuit into the sea by 
terminating at both ends in the same bay is to be avoided. 

(b) The circuits should not have more than а few ohms resistance 
if this condition can be achieved at a reasonable outlay in copper. 

(c) The receiving telephones should be wound to suit the circuit 
on which they are used. 

(4) The interrupter used for sending should be bridged by a 
“suitable condenser, as not only is destructive “arcing” at the seg- 
ments avoided or minimised, but the signals are very much intensified 
thereby. 

(е) The circuits should be erected on poles. Experiment shows 
that underground wires to the two points where the sea is reached 
are not so effective. No doubt the greater efficiency of the former 
arrangement is due to the additional mutual induction between the 
circuits. | 

(f) The rheotome should be run at a sufficient speed to give from 
300 to 500 interruptions per second, and the duration of “ make ”’ 
adjusted to be well in excess of the “ break." Тһе human ear is 
very sensitive to vibrations of about 400 per second, but relatively 
insensitive to those lower than 300. 

For the communication across eight miles of sea between Bally- 
castle and Rathlin Island, on the north coast of Ireland, a mean 
transmitted current of about т ampère, involving an expenditure of 
some 30 or 40 watts from dry cells, will produce good workable 
signals on the telephone receiver at the communicating station in 
ordinary circumstances. This installation has been in almost daily 
use since A.D. 1900, and the speed of signalling is only limited by 
the rate at which the operators can key the messages. 

SPEECH TRANSMISSION.—As might be expected, this system is 
one which lends itself to the transmission of articulate speech. To 
effect this it is merely necessary to replace the rheotome or current 
interrupter by a good microphone, preferably of.the common battery 
type, which will make efficient use of a considerable current at 20 or 


30 volts E.M.F. Indeed, the only limit beyond that of earth current 
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disturbances, to be presently referred to, to this method of communi- 
cation is the inability of the microphone to efficiently utilise more 
than about half an ampère of current. So early as A.D. 1894 Sir 
John Gavey and the late Mr. Matthew Cooper tried this method 
across Loch Tay, in Scotland, and achieved some measure of success 
over about a mile of water, but the results were apparently not suffi- 
ciently good to warrant the matter being seriously taken up. 
Improvements in the type of circuit, the windings of the telephone 
receivers, and the microphone itself, introduced later, put a better 
complexion on the system however. Following on some tests 
carried out by the writer on the Menai Straits, near Carnarvon, in 
A.D. 1900, permission was obtained to try the improved system 
between the Skerries Lighthouse and Cemlyn, in Anglesey, with 
promising results. This was promptly followed by its permanent 
establishment as a means of communication between those places. 
CALLING DevicEs.—The history of the development of the Post 
Office “ parallel wire ” system would be incomplete without some 
reference to the several attempts which have been made to equip it 
with a reliable “calling” device. Тһе absence of some means of 
calling attention at the stations when a message is to be sent is, of 
course, a serious weakness, and necessitates a prearranged pro- 
gramme of times at which the operators will be in attendance to 
exchange signals. This is, at best, a poor alternative to an audible 
call, such as the ringing of a bell, and curtails the usefulness of the 
communication very considerably. Тһе addition of such an appli- 
ance would, at first sight, appear to warrant little more than ordinary 
engineering skill; nor is it difficult to introduce apparatus by means 
of which a bell can be rung, but it is nevertheless a problem of 
exceptional difficulty to ensure that the bell shall only be rung by 
the operation of the transmitting station. Ап occasional false call or 
two, even, would not altogether destroy'the utility of such appliances, 
but the fact remains that no real success has yet attended the 
numerous attempts in this direction. Опе of the earliest of these 
was made by Mr. Sydney Evershed, who designed an ingenious and 
highly-sensitive tuned relay, constructed to respond to the transmis- 
sion of an alternating current of definite frequency. His relay, 
indeed, closely resembled the modern vibration galvanometers, of 
which it may be regarded as a forerunner. The marvellous precision 
with which this instrument could be made to respond to the feeble 
induction produced by a small bar magnet set in rotation several 
feet away was extremely striking. Another was designed by Sir 
Oliver Lodge, and embodied the principles of his magnifying tele- 
phone device for relaying and magnifying minute pulsations of 
current. This also was a highly-tuned appliance, and carried the 
tuning principle а step further than the Evershed, in that the circuits 
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were made electrically resonant to the proper frequency in addition 
to the mechanical tuning of the apparatus. 

EARTH CURRENTS.—The cause of failure in all cases was the 
existence of erratic and sometimes powerful earth-current disturb- 
ances on the circuits. These earth-currents are of a very variable 
character, and are often far more powerful than any currents gene- 
rated in the receiver by the operation of the distant transmitter. 
They are at times so strong as to render the Morse signals in the 
telephone receiver quite unreadable, and, to whatever cause they 
may be due, are undoubtedly of the same origin as the well-known 
atmospheric disturbances which interfere so seriously with the 
Marconi and similar systems of radio-telegraphy at the present day. 
There is little doubt that they are closely connected with electrical 
effects taking place in the atmosphere, probably at a very high 
altitude, which in turn owe their origin to solar radiation. They 
produce many characteristic noises in the telephone receiver, likened 
to the sound of rushing water, bubbling and crackling noises, with, 
at night (and on occasions during the day), a weird occasional note 
between a chirp and a moan of varying intensity, but always having 
approximately the same duration of some three or four seconds. 
They form an interesting study, and may be observed in their full 
intensity on any isolated circuit regularly every evening, commenc- 
ing about an hour before sundown and extending well into the night. 
In a communication to the Royal Society on the subject (January, 
1902), the writer has suggested a meteoric origin for the chirping 
sounds, and an “ionization” effect in the atmosphere for most of 
the other noises in evidence. Тһе latter is also thought to be a pre- 
dominant cause of the diurnal variations of the earth's magnetic 
field. In fact there is little doubt that the daily fluctuations shown 
by the magnetic needle are very closely connected with earth-current 
phenomena. The rapid minute changes of potential at the earth- 
plates, made evident by the telephone, must involve similarly.varying 
electric currents of no mean order in the crust of the earth and in 
the seas and oceans. These in turn must of necessity produce 
similar rapidly fluctuating changes in the earth's magnetic field at 
the surface, to which, however, the magnetic needle is much too 
sluggish and insensitive to respond. Тһе telephone may thus be 
said to render evident rapid diurnal variations of the earth's magnetic 
field which are not shown by the magnetic needle, to which it should 
prove a valuable supplementary appliance in researches on this 
interesting and attractive subject. 

INDUCTION versus CONDUCTION.—In the past the pros and cons of 
induction and conduction theories of the “ parallel wire " system have 
been much discussed, but the writer is not aware that any authentic 
results of tests bearing on this point have been published. Such 
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tests have, however, been made, and leave little doubt as to 
the proper explanation of the action taking place. In the 
year 1900 tests were made on the Menai Straits, near Carnarvon, 
in which the relative efficiencies of earthed and  non-earthed 
inducing circuits and of earthed circuits of low and high eleva- 
tion were accurately determined, the distance between the induc- 
ing and induced circuits being a little over half a mile across 
shallow salt water. The principle of measurement consisted in 
adjusting the strength of currents in each of the inducing systems 
under test until equality of signals was observed in the receiving 
circuits. Arrangements for rapidly switching from one system to 
the other at one or both sides simultaneously as desired rendered 
the method of observation a tolerably accurate one. The efficiencies 
of the systems could then be stated in terms of the strengths of 
current used for transmitting. In this way an elevated earthed 
system was shown to be about eighty times as efficient as a 
vertical closed circuit with its upper part elevated to the same height 
as the former and its lower part at sea-level. It was also shown that 
the elevated earthed circuit was some two or three times as effective 
as the low- or sea-level earthed circuit. There is little doubt, there- 
fore, that both conduction and induction effects were concerned in 
the results obtained. Indeed, it is pretty obvious that conduction 
without induction 15 hardly possible, for the conduction current must 
carry its magnetic field with it, and this must produce an E.M.F. in 
the receiving circuit when stopping and starting. It is not possible 
to determine accurately the leakage current received when passing a 
steady current in the transmitting circuit, both by reason of variable 
polarisation of the earth plates and by reason of the presence of vari- 
able earth currents which cannot be eliminated or properly allowed for. 

DISPOSITION OF CIRCUITS.—There can, however, be no question 
of the benefit derived from disposing the circuits so as to take the 
fullest advantage of the configuration of the coast, and so materially 
aid the conduction by suitably diverting the flow or spread of current. 
This has been done in the cases of the Ballycastle-Rathlin and 
the Skerries-Anglesey installations, and is no doubt largely account- 
able for the possibility of signalling with relatively short lengths 
of line on Rathlin Island and the Skerries respectively, lengths 
which completely upset the earlier estimates requiring that the line 
on each coast be not shorter than the actual distance bridged. -This 
point also was investigated in the Carnarvon trials referred to above, 
and it was found that very poor results attended any attempt to 
communicate with circuits located where no assistance, but rather 
the reverse, was rendered by the configuration of the shores. In this 
way the name “parallel wire system” is rather a misnomer, the 
wires being usually anything but parallel. 
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PossiBILITIES.— There is one field of possibly useful application 
for this method of communication which, so far as the writer is 
aware, has not yet been touched. It should lend itself to a cheap 
and easy method of communicating from one point to another on 
tongues of land where a short length of line suffices to bridge across 
the tongues at each point. In such cases the distribution of the 
current-spread should be extremely favourable to the communi- 
cation, and should therefore enable comparatively long distances to 
be bridged cheaply. Similarly, advantage could be taken for inland 
communication of neighbouring streams or rivers connected by short 
lines at the points where communication is desired. 

LIMITATIONS.—However, there is little doubt that, so far as any 
extensive applications are concerned, such systems have been super- 
seded by their newer rival—the Hertzian system. The inexorable 
laws of Nature step in, decreeing that current-spreading or electro- 
magnetic induction shall attenuate itself as the third power of the 
distance or thereabouts, whilst radiation of waves shall be attenuated 
as the distance only. Against such a handicap it is useless to do 
battle, and radio-telegraphy must perforce hold the field. 


TERMINAL LOSSES IN TELEPHONE CIRCUITS. 
Ву А. W. Martin, А.М.Г.Е.Е. 


BEFORE а magnitude сап be definitely expressed it 15 necessary 
to fix upon some unit in terms of which the quantity may be 
measured. Telephone loops differ in their suitability for the trans- 
mission of speech, and in order that any two such loops may be 
compared from an efficiency point of view it 15 necessary to express 
each of them in terms of some unit. The unit selected is a mile of 
lead-covered, paper insulated, copper conductor loop circuit having 
the following electrical constants : 

Conductor resistance. . 88 ohms per mile of loop. 

Electrostatic capacity. . 0054 mfs. 2 5 

Minimum insulation resistance 200 megohms ,, 

Such cable is called “ standard cable." 

If the volume or loudness of speech received at the end of a 
particular circuit is the same as that received at the end of ten miles 
of standard cable using the same instruments, the equivalent of the 
circuit 15 said to be ten miles; and it is clear that the efficiency of 
the circuit is inversely proportional to its standard cable equivalent. 

The value of any circuit, in terms of standard cable, is determined 
by means of the method of substitution. A switch is arranged so 


that two telephone sets may be changed over simultaneously and 
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rapidly from the ends of an artificial adjustable standard cable to 
the ends of a return loop of actual circuit between the office, at 
which the observations are made, and a distant office. One 
observer counts in a level tone while the other listens and adjusts 
the equivalent amount of standard cable until equal volumes of 
sound are received over the artificial and actual circuits respectively. 
The observers should be so far removed from each other that sounds 
at the one place do not reach the other except through the telephone 
circuits. 

The results obtained on different classes of circuit with any type 
of telephone commonly in use in this country are both interesting 
and instructive. 

UNLOADED LINES (i. e. circuits which have not had inductance 
coils inserted in them).—It is found that if the length of the loop 
be doubled, the amount of standard cable required to obtain a 
balance of speech volume is also doubled. In fact the standard 
cable equivalent of any length of a given type of unloaded circuit 15 
directly proportional to its loop mileage. The following series of 
Observed results is but one of a very large number: 


Type of Actual Jength Equivalent 
unloaded of circuit in mileage of . 
circuit. miles. standard cable. 
24'0 10'5 
100 lb. . ° T3488 17'0 
paper core ; 490 ; 21'0 
cable 1770 340 
+115'8 ; 51'0 


From the values quoted it will be seen that the first 38:8 miles 
of actual circuit has the same standard cable equivalent as any 
added equal length (compare results marked +). If these results be 
shown graphically a straight line passing through the origin is 
obtained. 

Some hundreds of observations have been made upon light and 
heavy overhead and underground (paper-insulated) loops, between 
which cases there is, for the same conductor resistance, a variation 
of from 0:008 to o'o7 mfs. in electrostatic capacity, and ооо4 to 
o'o0I m.h. in inductance per mile of loop, but in every case the 
curve showing the result for a particular type of circuit passes 
through the origin and is a straight line. Of course, by the word 
curve is meant the line, of whatever shape, drawn through the 
points obtained by experiment. 

It is also found that when any number of unloaded circuits are 
joined in series, the standard cable equivalent of the whole length 
so formed is equal to the sum of the equivalents of the parts measured 
separately; at least, no measurable difference is discernible. И 
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follows from this that if there be, say, three different loops, А, В, and с, 
between two places, we may obtain the value of each by measuring : 
A + В, say, = 14 miles standard cable. 

B+C 22 ., 18... рі Т 
À SML an $4022. 0% " © 
from which— 
A=9,B = 5, C = 13 

LoaDED LiNEs.—The behaviour of loaded lines, however, is 
slightly different from that of unloaded ones. It is found, if ordinary 
telephones be directly connected to the lines, that the cable 
equivalent of the first length is apparently greater than that of any 
equal length of similar circuit added in series. 

Taking the same cable as before, the following values for different 
lengths are obtained, an average of 42 millihenries having been 
added to each mile of cable: 

Type of Actual length Equivalent 


loaded of circuit in mileage of 
circuit. miles. standard cable. 
100 lb. 22*0 14:8 
paper core | 15470 | 2371 
cable : 231'0 3r'9 
42 m.h. per mile А 3080 415 


Note.—The decimal points in column 3 are due to the calibration 
of the particular standard cable used. 

To save space only four observations are quoted above, although 
a large number of observations have been made. It will be seen 
that the first 77 miles of circuit has an equivalent of 14:8 miles of 
standard cable, but that each 77 miles added only increases the 
equivalent by g miles (mean). There is therefore a factor which 
appears with the first length observed upon, and which remains 
constant no matter how much the length of circuit be increased 
provided its character remains unchanged, i.e. that the added 
lengths are of the same type and loaded like the first. 

The curve of the results is a straight line crossing the abscissa 
line at a point such that its distance from the origin represents 
the difference between the standard cable value of the first length 
measured and that of any added equal length. Since this difference 
does not increase with the length of the circuit it must be due to 
something independent of the cable length—that is, it must be an 
end or terminal loss. That it is a loss will be clear from the fact that 
its effect is the same as interposing a length of standard cable in the 
circuit. 

Terminal loss 15 experienced upon all loaded lines, and is due to 
the fact that existing apparatus was designed to utilise the electric 
energy transmitted over unloaded circuits, in which the ratio of 
electrostatic to electro-magnetic energy is very different from that 
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obtaining in loaded ones. When a line is loaded there is a greater 
proportion of electro-magnetic energy than before and the apparatus 
does not utilise the whole; some is reflected. This reflection means 
so much loss at the receiving end. 

It must not be inferred that there is any necessity to change the 
design of apparatus at present. It is only circuits such as trunk 
lines and long junctions which require improvement by loading, and 
such circuits are usually extended to local subscribers. Terminal 
loss is always reduced and sometimes eliminated when a loaded line 
is extended by unloaded circuits at each end, provided the extension 
lines possess appreciable electrostatic capacity. 

Some very promising results have been obtained in connection 
with terminal loss removal by bridging capacity across the lines close 
to the apparatus, and, in the alternative, by inserting a special 
transformer between the apparatus and the loaded line, but space 
does not allow of the discussion of these points at present. 

If a circuit which possesses considerably more inductance than 
the average unloaded line is subject to terminal loss when the 
ordinary forms of apparatus are used, it would appear that a circuit 
having an abnormal electrostatic capacity should also show such 
loss. Some experiments have been made, but more are required to 
determine the point; the results, as far as they go, indicate that 
terminal loss does occur on circuits of electrostatic capacity equal to 
about 0°18 m.f. per mile of loop. Тһе results of one such ехрегі- 
ment are as follows: 

Three circuits were taken, two of which, A and B, were 4o lb. 
conductor loops of equal length, with a wire-to-wire capacity of 
0:06 m.f. per mile. Тһе third, с, was a loop of 120 lb. conductors, 
having a capacity of o'18 m.f. per mile of loop. 

The measurements of the circuit separately were: 

А = 11'7 miles of standard cable. 
вт? " Т т 
р = 25 5 P is 

Joined in series А + B measured 2374 miles of standard cable, so 
that no terminal loss occurred in this case; but on joining the three 
loops in series in the order A 4- D + Bthe equivalent obtained was 
only 4424 miles of standard cable, or a saving of four miles on the 
sum of the parts. This is possibly due to the presence of terminal 
loss on the high capacity circuit р, when separately measured, and 
to the fact that such loss was reduced or eliminated when the length 
was terminated by loops of normal electrical constants, in the same 
way that such extensions remove terminal loss from loaded lines 
of relatively great inductance per mile. 

From what has been stated under the heading of unloaded lines, it 
will have been gathered that no terminal loss has been observed on 


9 


TELEPHONES LIVERPOOL TRUNK EXCHANGE. 


the lines generally in use, all of which have electrostatic capacities 
per mile much below 0713 m.f., although their conductor resistances 
vary very considerably. It does not follow from this that there 15 no 
actual terminal loss; itis not noticeable because one unloaded circuit 
is compared with another—i.e. standard cable, which, if it has 
terminal loss, possesses it in a degree commensurable with that pos- 
sessed by all other commonly used unloaded lines. 


LIVERPOOL TRUNK EXCHANGE NEW EQUIP- 
MENT. 


By J. 5. Brown. 


IN continuance of the policy of providing in the larger zone centres 
trunk switching equipment of fireproof construction, and of the 
lamp signalling common battery type giving each trunk operator full 
junction and transfer multiple facilities, the Department has recently 
replaced in Liverpool the old wood sections, which only provided a 
partial junction and transfer multiple, by the latest type of iron 
frame, 3-panel trunk and junction switch sections. The new equip- 
ment comprises a fuse-board (1169 fuses), trunk and junction inter- 
mediate distributing frames, trunk and junction relay racks, time 
check cabinet, cable troughings, and forty-two 3-panel trunk and 
junction switch sections— providing accommodation for 420 trunk 
circuits—and two supervisors’ desks. The test-board, record transfer 
and local sections, and record table and fittings were of recent type, 
and beyond changing the voltage of the speaking sets from 4 volts 
to 24 volts, remain without further alteration. 

The Plan shows the exchange lay-out. The forty-two switch 
sections forming the present Installation occupy three sides of a 
rectangle, the two long sides of which can be extended when the 
traffic warrants an increase in the number of switch sections, whilst 
the fourth side is occupied by a small local section (C.B.S.) for 200 
lines together with the record transfer section and a Dey time- 
register. 

The test and apparatus room are adjacent to the switch room 
and divided from it by the sections and a partition. Owing to the 
noise caused by the driving mechanism the time check apparatus is 
placed in the linemen’s room, which is readily accessible from the 
switch room. | 

The sections are of iron, faced with mahogany; the suite 
forms a very effective tout ensemble, and as there is a clear width of 
28’ 6” between the sections the switch room has no appearance of 
being crowded. 
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. I shows a general view of the switch room. The table in the 
centre of the room is the record table at which requests for trunk 
service are received by operators who make out tickets and place 
them on the travelling band. They are carried by it to the end of 
the table and thence by hand to the switching operators. 2 
shows two 3-panel trunk and junction switch sections, one of which 
is fitted with telegraph call wire apparatus. 

Two noticeable features of the new equipment are the cable runs 
and cabling, which have been arranged as far as possible on standard 
C.B. lines. Each set of cables from the fuse-board, intermediate 
distributing frame, time checks, relay racks, etc., is accommodated 
in a separate run, the general principle followed being clearly shown 
in the Exchange lay-out, and in 3, which shows the back of the 
line relay rack and a portion of the fuse-board, whilst 4 shows 
one of the cable-turning sections and the run of the cables inside the 
sections. The cables in the last figure are as follows: On the 
hangers immediately under the roof are the lead-covered power 
cables; the upper shelf accommodates the junction multiple cables, 
the lower shelf the transfer multiple cables, whilst the line and 
concentration cables are accommodated in the cable boxing at the 
rear of the bottom of the sections. The cord-circuit relays, con- 
densers, etc., can be seen inside the section, the sliding iron doors of 
which have been removed. 

The installation has been manufactured and erected by the 
British Insulated and Helsby Cables, Ltd. 


A YEAR’S TELEPHONE PROGRESS ІМ 
LONDON. 


By G. F. Preston, M.I.E.E., 


General Manager Post Office London Telephone Service. 


THE Editors of the Post OFFICE ELECTRICAL ENGINEERS’ 
JoURNAL evidently consider that once a year their readers should 
be furnished with facts, however dry, and figures, however prosaic, 
relating to the Post Office Telephone Service in London, for they 
have again demanded to know what 15 being done in the way of 
opening up new districts and joining up new lines. On this occasion 
the task is, in one sense, a lighter one, as the period to be covered 
comprises one year only, viz. that ended December 315%, 1008, 
whereas it may perhaps be remembered that last year’s article 
treated of the development of the system, year by year, from its 
inception in 1002 to the end of 1907. 

Last year's work, as revealed in the cold light of official figures, 
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which, like facts, аге *chiels that winna ding." show that the 
excellent progress previously chronicled has been maintained. It is 
all the more satisfactory to record this when regard is had to the 
general depression of trade during the year, a factor which seems to 
have exercised a prejudicial effect in very many fields of commercial 
enterprise. Readers of the JOURNAL have, no doubt, observed the 
frequency with which inquiring shareholders at recent company 
meetings, where inadequate excess of revenue over expenditure had 
to be reported, were met with the statement that depression of trade 
was responsible for the lessened earnings. Although possibly the 
fact was unduly emphasised in some cases, it cannot be gainsaid 
that trade during the year was far from flourishing. 

The wave of trade depression was not sufficient, however, to 
stop the steady flow of progress of the Post Office Telephone 
System in London, although, as will be shown hereafter, it was 
responsible for a larger number of lines being given up than usual, 
and for a slight reduction in the net rate of increase. Thefollowing 
table shows the number of direct lines and stations concerned with 
each Post Office Exchange in London at the end of 1908, and the 
position as compared with the previous year. It will be seen that 
increases were made in every case—with the single exception of 
Central, whose case will be explained subsequently—and that the 
total increase in the number of stations was no less than 5831. This 
figure, it is true, is not quite so large as the increase of 1907 over 
1906. The difference—5831, as compared with 5872—15, however, 
slight, and there is no doubt that it would have been on the right 
side had it not been for the abnormal number of cessations, and had 
the Department not been forced, from causes which need not be 
enumerated here, to slacken the output of energy for new orders in 
certain districts. 

There is no need for alarm at the decrease shown in the case of 
the Department's largest exchange. It does not mean that the Post 
Office is losing ground in the heart of the Metropolis. АП that it 
does mean, indeed, is that the Department found it convenient and 
desirable during the year, owing to heavy traffic on certain of the 
operators' positions at the Central Exchange, to join up lines to the 
new City Exchange which would otherwise have taken the places on 
the Central positions of removed Central lines. 

The resultant decrease of Central lines is fictitious, as showing 
movement in the Central area, just as much as the large increase 
shown in the case of the City Exchange is fictitious. Тһе two 
Exchanges serve the same area, and they should be grouped together 
in order to see thé growth of the system іп that area. 

It is somewhat difficult to compare the progress of the Post Office 
system in London with that of the National Telephone Company 
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Table showing Increases of Lines and Stations on P.O. London 
Telephone Service during 1908. 


| 


Lines working ‘Stations work- 
ae Шы Minas шош 
| 1908. 1008. 
Barnet . ; : 06 83 103 89 
Central . . | 14073 decrease 22111 decrease 
| 623 182 
City | 1507 1378 2125 1955 
*Central апа. City 
combined . 15580 755 24236 1773 
Chiswick : . 799 ` go — 905 98 
Croydon | ; 617 64 | 675 75 
Ealing . ; и 650 | 71 | 730 2 9o 
Epsom . | - 170 0 25 187 34 
Esher . .| 95 | 33 IOI 36 
Finchley | 156 | 134 175 152 
Hampstead . 140 3425 ` 430 3791 485 
Harrow . 222 | 64 264 79 
Ногпвеу ; ; 681 304 739 433 
Hounslow . ; I2I 20 142 22 
Kingston ; ' 847 = 64. 981 79 
Malden . | 5I | 26 54 27 
Mayfair. ; . 3961 . 313 | 5230 532 
Mitcham . | 40 40 | 47 47 
Official Switch  . 187 | 40 | 296 60 
Putney . | : 1046 | 120 1165 129 
Richmond . . 768 73 | 873 74 
Southall 21 = I4 23 I4 
Sutton . | 418 73 443 81 
Treasury ' | 151 15 206 36 
Trunk . i 98 — 125 3: 
Victoria .| 2735 | 284 4886 620 
Wembley  . E 59 18 86 24 
Western | 4102 405 4769 555 
Willesden . 350 118 375 125 
Wimbledon . i 7I8 5I 806 59 
Total . . | 38064 3817 52422 5831 


* These two exchanges are in one building. 
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owing to the disparity in size between the two systems, National 
Exchanges in the area numbering fifty-nine, as against twenty-six 
Post Office Exchanges. The aggregate number of stations joined 
up last year to the Company’s Exchanges was greater than the 
number joined up to the Post Office system, but it is not fair to argue 
from this fact that the Company is making faster progress than the 
Post Office. Asa matter of figures, taking the two systems as they 
stood at the end of 1907, and regarding the number of stations 
added to each during 1908, it is found that the rate of increase on 
the Post Office system was greater by 1} per cent. than that of its 
older rival. 

Year by year old subscribers leave the system for various reasons. 
The disappearance of a certain number of subscribers is, of course, 
‘inevitable with every telephone system. If the system is a healthy 
one this number is, or should be, limited, and it is, or should be, 
small as compared with the number of incoming subscribers. Last 
year the number of subscribers giving up their Post Office telephones 
in London was the largest yet recorded in the history of the system. 
The actual figure as shown by the official records was 2544. 
Although this number does not amount to 7 per cent. of the lines 
working, it is too large to be passed without special analysis. A 
record is kept of the reason or reasons given by every subscriber on 
the Post Office system who gives up the installation, and a summary 
of the results is subjoined, together with the previous year’s figures. 


(1) | (2) (3) (4) (5) (6) (7) (8) 


С ЗАО О Тен ces а | еы ш 
1907 79 162 159 206 488 253 558 2005 | 
1908 68 226 188 516 788 308 450 2544 | 


The Bankruptcies and Bad Business cases seem, prima facie, 
cases of discontinuance through depression of trade. At the same 
time, it does not follow that each Bankruptcy or Bad Business case . 
is due to general trade depression. Cases under these headings may, 
and do, arise during times of national prosperity where the depression 
is purely local and independent of the general trend. But the great 
increases in Bankruptcy cases (84, or over 50 per cent.) and in Bad 
Business cases (300, or over 61 per cent.) point unmistakably to a 
wave of severe general depression last year. 

A large proportion of the “ recoveries” indicated by the figures 
in Columns 3 and 4 were, no doubt, due to trade depression. Taking 
80 per cent. of the figures in each case as representing cases of 
removal due to this cause—the percentage should probably be fixed 
higher than this—and adding to the result the Bankruptcy and Bad 
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Business cases, we obtain for the year 1908 а total of 1577 “recoveries” 
out of 2544, or over 60 per cent. of the total number, due to trade 
depression, as compared with 273 out of 2095, or 44 per cent. in the 
case of 1907. 

In connection with this point the National Telephone Company's 
figures for the year 1908 are of considerable interest. Last year the 
total number of cessations on their whole system—London and 
Provinces—was no less than 28,281, an increase of over 3000 on the 
figure for the previous year. The increase in the number of cessa- 
tions was attributed by Mr. Franklin at the Company’s Annual 
Meeting chiefly to the fall in trade during the year. 

It is always instructive to watch the extent to which the average 
subscriber is using his telephone, to watch the gradual strengthening 


of the hold of the telephone habit on him. Asa rule, wherever һе 


telephone gains an entrance it stays and flourishes. А single Ex- 
change line is followed by extensions, the Exchange line cannot 
cope successfully with the increased traffic, another Exchange line 
follows, and so a private Branch Exchange is built up. Not only 
does the number of lines increase, but the user of each line increases. 
This increase of user is one of the significant facts in connection 
with London telephones. One takes a telephone first of all with the 
idea that it will be convenient at times, or perhaps to get rid of the 
importunate canvasser, who has become wearisome in his impor- 
tunity, or perhaps on the recommendation of some people who want 
to get at him quickly. Gradually he finds that the instrument saves 
a good deal of correspondence, that it 1s useful in cases of emergency, 
that it is convenient for people who would otherwise write. 

The use of the circuit increases; the subscriber 1s using it more 
this year than a year ago, he will use it next year and the year after 
more than to-day. 

The following figures, which are taken from the last general 
observation, taken towards the close of 1908, show the average 
number of calls per exchange line per day in the case of the Depart- 
ment's Chief Exchanges in London. For the purpose of comparison 
the corresponding figures for the previous year are added : 


1908. 1907. 
Central | | 72 ; ; 6°81 
City 55 | | — 
Victoria. | 53 | 4:8 
Mayfair 4:8 4:5 
Hampstead . ; 372 , Е 31 
Western . ; 3'3 : : 470 


Тһе review of the year would not be complete without some 
reference to the Department’s enterprise in opening an Exchange in 
connection with the Franco-British Exhibition, enterprise which was 
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fully justified by the results. Over тоо subscribers were obtained, and 
as each of the subscribers was what is known as a “ busy subscriber ” 
the revenue in fees, in addition to the rental revenue, was very satis- 
factory. In addition some £400 was taken in twopences by the two 
dozen automatic call boxes distributed, by arrangement with Mr. Imre 
Kiralfy, at various points throughout the Exhibition. It issomewhat 
early to estimate probable results in connection with this year's 
Exhibition, the Imperial International, but if the undertaking is at 
all successful the telephone results should be even more satisfactory 
than those of last year. 


TRAWLERS AND CABLES. 
By T. B. BRAUND. 


“ There is no sound, no echo of sound, in the deserts of the deep, 
On the great grey level plains of ooze, where the shell-burred cables creep." 
RUDYARD KIPLING. 


THE submarine cable engineer encounters difficulties which do not 
often beset the path of his confrère in the land telegraph service, and 
һе has a class of troubles entirely his own. Comparatively few tele- 
graph engineers, for instance, are disturbed by the work of the Teredo 
navalis—et Лос genus omne—or by ships’ anchors, shipwrecks, or even 
sea-quakes (if the term. may be allowed), but all these enter with more 
or less persistency into the life of the cable engineer. The Sub- 
marine Department of the British Post Office, which maintains cables 
to Germany, Holland, Belgium and France, to the Channel Islands 
in the south, Ireland in the west, and the Shetland Isles in the 
north, has found that its cables suffer most interruption owing to 
anchor damage, about 45 per cent. of the total number of faults being 
due to this cause. So severe is the damage thus occasioned that the 
sheathing wires are sometimes stripped off and the gutta percha laid 
bare for a considerable length, the cable being in fact all ** birdcaged 
up." As an instance of this class of breakage it may be mentioned 
that R. M.S. “Saxon” about seven years ago caught her anchor in the 
Isle of Wight telephone cable, and owing to the severe weather con- 
ditions pulled the cable from the shore on both sides into the middle 
ofthe Solent. Other causes of faults so far as the Post Office cables 
are concerned are the above mentioned Teredo (although since the 
cables have been brass-taped this little borer has been checkmated), 
chafe owing to the condition of the sea-bottom, faults in manufac- 
ture, natural decay, and shipwreck on the cable. | 

Тһе principal cable companies, however, have from time to time 
during the past few years bitterly complained that of all the ills to 
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which their cables are heir, damage by trawlers 1s the most serious 
and certainly the most disheartening. ІЁ is disheartening because 
no sooner has the cable-ship removed a fault and returned to her 
headquarters than a trawler may again damage the cable at the 
identical place. A sympathetic Government heard their complaints 
and appointed a committee “ to inquire whether injury is caused to 
submarine cables by the operations of trawlers, and if so, to consider 
and report what steps it is desirable and practicable to take to prevent 
such injury.” Sir John Cameron Lamb, C.B., C.M.G., the well- 
known ex-Second Secretary to the Post Office, was appointed Chair- 
man, Mr. W. R. Culley, 1.5.О., the doyen of Post Office cable work, 
was a member, whilst representatives of the Board of Trade, 
Admiralty, and the English and Irish Fisheries were also appointed. 
Witnesses from the principal cable companies, representatives of the 
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steam trawling industry who clearly proved the magnitude of the 
interests they represented, and owners and skippers of trawlers, whose 
evidence smacked of the sea, having been examined, the Committee 
have issued a most valuable and interesting report, and their 
recommendations when adopted will, we think, have the effect of 
establishing amicable relations between the interests concerned. 

= Тһе complaint of the companies was that their cables, princi- 
pally those landing in the neighbourhood of Valentia Island, off the 
south-west coast of Ireland, were frequently damaged by the otter 
boards forming part of the trawling gear of the fishermen, a 
type of which is shown in r. These otter boards are about то feet 
long by 4 feet wide and weigh about 14 cwt., and whilst it was agreed 
that they might pass over a cable many times without damaging it, 
yet it was thought that if for some reason the board lay flat on the 
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bed of the sea, a cable could easily become fixed between the bracket 
and the otter board itself. The Committee came to the conclusion 
that the normal position of the boards during the operation ‘of 
trawling is almost vertical, and they are dragged along at an angle 
of about 45° to the line of progression, their kite-like action keeping 
the mouth of the net well open. Moreover, they do not as a rule 
‘ plough along " heavily, but dance or “ shiver ” as they advance, and 
this being so a board in good condition and operated properly would 
not in all probability injure a submarine cable. Unfortunately the 
evidence proved that the condition of the otter boards is not always 
all that it should be, the heads of some boards in use having large 
notches in them which could very conceivably gripacable. Further, 
the “shoe " or iron band at the base of the otter board is not always 
smooth, there being in some cases bolts projecting which might 
cause injury. The cable companies suggested several remedies, 
including a thorough inspection of all trawling gear and prohibition 
of trawling in the cable area. 

This latter recommendation the fishermen strenuously opposed 
(and we must admit with every show of reason), evidently holding 
the view— 

“The hollow oak our palace is, 
Our heritage the sea." 


and advancing a іш quoque argument to the effect that the cable 
companies damaged their own cables by their grappling operations 
during a repair. Types of the grapnels used by the cable ships are 
shown in 2-5, and whilst these are, indeed, formidable weapons, 
weighing, as they do, between 2 and 3 cwt., it was pointed out to the 
witnesses that the damage of which complaint was made was always 
caused before the cable ship commenced operations. 

It appears clear from the evidence of the owners and skippers of 
the trawlers that they do not wittingly damage the cables. They 
are aware of the terms of the Submarine Telegraphs Convention, 
whereby “ Any owners of ships or vessels who can prove that they 
have sacrificed an anchor, a net, or other fishing gear in order to 
avoid injuring a submarine cable shall receive compensation from 
the owner of the cable," and that they comply with the terms of the 
Convention is partly proved by the fact that the Post Office is fre- 
`диеп у called upon to settle claims of this character, and enjoys 
comparative immunity from interruption of its own cables in the 
trawling area of the North Sea. 

It was represented to the Committee that if the cables did not lie 
on the bed of the ocean but formed bridgesacross thesubmarine valleys, 
then it was scarcely to be expected that the otter boards should not 
engage them, but it was ascertained that the cable companies make 
every endeavour to secure that their cables are not laid in this 
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manner, and to this end careful surveys of the bed of the sea are 
made. This explanation should be a source of satisfaction to one 
witness, who had a suspicion that the percentage of slack usually 
allowed when a cable was laid was not apportioned evenly over the 
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2 
CABLE GRAPNELs. 
whole length, but that when a mile or so of cable had been laid a 
piece representing, say, 5 per cent. of slack was thrown overboard 
and formed a loop on the bottom. 
The fishermen made many suggestions for avoiding damage to 
the cables by the otter boards, and they seemed prepared to accept 
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anything but the dreaded proscription of area. ‘‘ Why should not the 
cables be buoyed so that the trawlers might avoid them during their 
operations ? " suggested one witness, while another proposed that the 
Government ‘‘ might make a good subscription towards the Marconi 
system being perfected, then there can be no such damage." One of 
the most practical recommendations was that the cable companies 
should consider the question of substituting heavier types of cable in 
the trawling zones, and this has been endorsed by the Committee. 
Steering a middle course between the suggestions of prohibition 
of trawling in the cable area and the various suggestions of the 
trawling industry, the Committee must be congratulated upon 
having arrived at a decision which cannot fail to be satisfactory to 
both parties. "They are of opinion that injury is sometimes caused 
to submarine cables by otter boards of certain types and boards out 
of repair, and they recommend that a system of Government inspec- 
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tion of the gear of trawlers be at once instituted, and that all cable 
companies should (as certain companies and the Post Office have 
already done) establish friendly relations with the fishermen who 
frequent the waters in which their cables are laid. The first of these 
recommendations has already received the approval of the repre- 
sentatives of the trawling industry, and its effect will be to secure 
that all attachments to the otter boards, “ whether brackets or 
chains, should be as simple and smooth as possible," since “ in every 
part of the board the aim ought to be to afford no resting place for a cable 
tf it should chance to be caught." 

The Committee has further recommended that steps be taken, 
through the diplomatic channel, to invite neighbouring foreign 
states to adopt a similar system of inspection, and they have placed 
on record their warm thanks to their Secretary, Mr. F. J. Brown, 
for his zealous and able co-operation, whilst I have to thank Mr. 
Culley for kindly furnishing me with information respecting the 
types of grapnels here illustrated. 
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PNEUMATIC TUBE SERVICES. 
By D. H. Kennepy, A.M.I.E.E. 


In all large towns of the United Kingdom the Post Office has 
used pneumatic tube services as a valuable auxiliary to the telegraph 
system. In London, for instance, the principal offices in the City 
and West End, the House of Commons and the various cable 
companies are connected with the Central Telegraph Office by 
tubes, which carry an average number of 50,000 messages daily. 
The point from which these tubes radiate is the Central Hall at St. 
Martin’s-le-Grand (1), and in the illustration the long-distance tubes 
can be seen at the rear. The same system is applied to facilitate the 
conveyance of messages from point to point within the Central Tele- 
graph Office, and the table in the centre of 1 alongside which boys 


in telegraph messenger uniform are seated, is the House Tube table, 
the tube termini in this case being arranged horizontally instead of 
vertically. 

In the majority of cases only one tube is provided between the 
central station and the outlying office, this tube being worked in both 
directions, but where the work demands it two tubes, worked “ар” 
and ‘‘ down," are used. In the latter case а special form of signalling 
apparatus is introduced, which enables a series of ‘‘ carriers "— 
separated by definite time intervals—to be kept running simul- 
taneously through the tube, so that it is not necessary to wait for 
the arrival of the first carrier before the second one is inserted. On 
the other hand, the carriers must not be allowed to follow each other 
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without a sufficient interval, or the second will overtake the first and 
a stoppage may result. 

Carriers.— The carriers (2) in which the messages are placed 
are made of tubes of gutta-percha covered with felt. The felt 
has a skirt, which projects beyond the gutta-percha body and pro- 
tects the message-forms should they. not be closely folded. The 
front is provided with a buffer, formed of discs of felt exactly fitting 
the tube. A carrier for a 24 in. tube will hold twenty-five telegraph 
forms, and when fully loaded weighs about 60z. To retain messages 
in the carrier an elastic band (е) is used, stretched over the mouth of 
the gutta-percha body. 

The long tubes are usually 21 in. internal diameter, and in some 
cases 3 in. For house-tubes 21, 2 and 14 in. diameters are used. 
The 21 in. street-tubes are of lead, weighing 21 lb. to the yard. They 
are enclosed in 3-in. diameter cast-iron pipes, buried to a depth of 
3 ft. below the pavement. Тһе method of laying is similar to that 
followed in ordinary underground telegraph construction, with the 
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addition that when three iron pipes have been jointed they are drawn 
over a length of lead pipe. The length of jointed iron pipe con- 
_ taining the lead tube is then lowered into the trench, and the ends of 

the lead tubes butted together, a distance of 1 ft. being left between 
‚ the ends of the iron tubes. A polished steel mandrel, 6 in. long and 
slightly less in diameter than the lead tube, is heated and pushed 
half its length into the tube already laid. A chain attached to the 
mandrel is passed through the length of tube about to be laid, to 
enable the mandrel to be withdrawn later, and the new length of tube 
is forced over the projecting end of the mandrel until the tube ends 
butt perfectly together. An ordinary plumber’s joint is then made, 
and the mandrel withdrawn by means of the chain to the point 
where the next length is to be jointed on. As far as possible the 
tubes are laid in a straight line; in other cases they form a circular 
arc with as great a radius as possible. 

The motive power for working in both directions is situated at 
the central point, the outgoing carriers being propelled by a pressure 
of 10 to 15 lb. per sq. in., and incoming carriers by a vacuum of 7 to 
10 lb. per sq. in. 
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The speed of the carriers is approximately the same in both cases, 
and averages between twenty and thirty miles an hour in tubes not 
exceeding one mile in length. А 21 in. tube one mile long requires 
about five horse-power, and the transit time is two and a quarter 
minutes. 

The cost of construction varies according to the nature of the 
ground. In London a single tube сап be installed for about £2500 
per mile, this amount including the cost of the lead tube, iron pipe, 
jointing, digging, and the reinstatement of the roadway or footway. . 

The engines for working the pumps in London are beam steam 
engines, working at 50 to бо lb. to the sq. in., but high-pressure 
compound engines, electric motors and gas engines are employed in 
more modern stations. In order to neutralise the intermittent 
action of the pumps and to ensure a uniform flow of air, receivers 
or containers are provided in some cases ; in others the air-mains 
between the air-pumps and tubes are made of large capacity. 3 isa 
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view at the rear of the Central Hall, St. Martin’s-le-Grand, showing 
the two large mains which supply respectively the vacuum and 
pressure services. 

There are two general methods ot working pneumatic tube 
systems, namely, continuous running, in which the pressure or 
vacuum is applied to the tube continuously; and intermittent, 
i.e. when the tube is only connected with the air-mains during such 
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times as the carriers are actually traversing them. For a given 
effective pressure carriers travel most rapidly under the intermittent 
system, and that is the arrangement adopted by the Post Office. 

The tube attendants communicate with each other by means of 
signal bells of the block signalling type, the passage of a carrier 
being denoted by two strokes on the bell and its receipt by one 
stroke. The receiving boxes are, however, arranged so that the 
carrier itself on arrival depresses a bell contact and gives the neces- 
sary signal, and in the later form of apparatus the arrangements are 
being made still more automatic, the arrived carrier not only pro- 
ducing a signal, but also effecting the cutting-off of the power. 

The longest tube working in this country is that between the 
Central Telegraph Office and the House of Commons, with the West 
Strand Office as an intermediate station. This tube, which 1$ 3 in. 
in diameter, has a length of 3992 yards. It is worked in one direc- 
tion only, and the average time of transit is 73 minutes. 

Localising Stoppages.—If from any cause a stoppage occurs in the 
tube, carriers can almost always be drawn out by reversing the flow 
of air, but if this method fails it is necessary to open the ground at 
various points on the route and to cut open the tube until the 
stoppage is discovered. Тһе position of the fault is roughly esti- 
mated by inserting a carrier and noting the time which elapses 
between its despatch and the instant at which it stops at the 
fault, as indicated by the cessation of the outgoing flow of 
air. The ргсапа is opened and a longitudinal slot, 1 in. wide 
by 3 in. long, cut into the lead tube; this allows a specially 
constructed slider to be inserted. After having been intro- 
duced sideways, the slider can be turned through an angle 
so as to fit the tube, and then, by means of a long steel wire, it 
is pushed along until the obstruction 15 reached, or until it can be 
pushed no further. In the latter case it is necessary to withdraw 
and reopen at another place. After the removal of the stoppage the 
slot in the tube is closed by a piece of sheet lead soldered over the 
opening. | 

Localising Leakages.—In order to localise a leakage the tube is 
opened out and cut, as in the case just described. А special stopper 15 
then inserted which tightly closes the tube. At the engine end ofthe 
tube another stopper, which is connected to a pressure or vacuum 
gauge, issimilarly inserted. The pressure or vacuum is turned on, and 
when the gauge is steady the tap is turned off, and the indications of the 
gauge carefully noted. If it falls very slowly, then the leakage lies 
bevond the section between the two stoppers, in which case the 
stopper is withdrawn from the slot, which is closed in the usual way, 
and the tests repeated until the faulty section is passed, which is 
indicated by the rapid fall of the gauge indication. It is, however, 
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most frequently found possible to obtain information as to the 
position of a leakage by making a similar test in connection with the 
iron pipe and without cutting into the lead tube. For this purpose 
the ground is opened at a point where there is a sliding pipe, and the 
slide driven back so as to lay bare the lead tube. Тһе space between 
the lead tube and iron pipe is then filled with clay all round. A 
small hole is pierced through the clay with a piece of wire. Now, 11 


4 


pressure is applied to the tube and the leakage is included in the 
section between the power end and the clay, the escaping air will 
charge the iron pipe and the leakage will become visible at the hole, 
and may be tested by holding a piece of lighted yarn to it, or by 
smearing the hole with soapy water. 

In addition to the tubes provided solely for its own use, the Post 
Office has provided tubes connecting telegraph offices with the offices 
of the principal newspapers in most of the large towns, and so 
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expeditious is the service as compared with a juvenile uniformed 
Mercury that no up-to-date newspaper can afford to be without it. 
The total length of pneumatic tubes possessed by the Post Office 
is: House tubes, 11 miles; street tubes, 74 miles; total 85 miles. 
Cash Tubes in Stores.—The pneumatic tube service has of late 
ben making tremendous strides in quite another direction. АП 
the principal stores and mercantile establishments now find a 
pneumatic tube service an indispensable item in their equipment. 


In an out-of-date store, a customer either pays his money at the 
counter, and has to wait until the cash girl is called—goes to the 
cash desk and returns with his change—or else he is given a ticket 
and instructed to proceed to the cash desk and obtain a receipt for 
his payment before receiving his purchase. Neither of these pro- 
cesses is expeditious; the last mentioned is frequently objected to by 
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the customer on the ground that he is not a messenger for the 
salesman, and both are inferior in every respect to the modern 
system, by means of which all cash transactions are centralised at 
one point remote from the sale-rooms, but connected with every 
salesman by means of pneumatic tubes, which enable change to be 
given together with receipts іп a maximum time of six seconds. The 
same general principles of construction are applied here as in the 
Post Office system, but the continuous running method is invariably 
used, this being so because, the tubes being short, the cost of the 
service is not great and the continuous running method renders it 
unnecessary for the attendants to turn any valves or other apparatus. 
All that they have to do is to insert the cash or bills in the carrier 
and drop it into the end of the tube. On its return it drops out in 
similar fashion. This is shown in 5, where (a) is the delivery tube 
апа (5) the return tube. A good view of one side of a cash desk by 
means of which five cashiers attend to the work of forty-three depart- 
ments is shown in 4. 

Similar systems have been adopted, principally by hotels, restau- 
rants, newspaper offices, and stock exchanges. The initial cost is 
fairly high, and may be £40 or £50 per station. This is owing to the 
fact that the tubes are of brass and that the general construction 
work is kept to a high standard. The subsequent cost of main- 
tenance is, however, exceedingly small, and it will be remembered 
that the tubes invariably displace a considerable number of cashiers 
and cash carriers, while they also bring about a considerable economy 
іп the salesmen's time. Where smaller establishments are concerned 
foot-power tubes can be installed, and 6 illustrates a Lamson Foot- 
power Pneumatic Cabinet and Air Compressor, which provides a 
service for three out-stations. 


SOME NOTES ON A METHOD OF AIR-PUMPING. 
By E. W. Rees, Wh.Ex., A.R.C.S. 


PosT Office pneumatic tubes are worked by means of air-pressure 
varying from то lb. to 15 lb. per sq. in. for the down service, and as 
good a vacuum as can be economically maintained for the up service, 
7 lb. to то lb. per sq. in. below atmospheric pressure being the general 
range. | 

In most cases separate pumps are used for the two services, 
but from the following considerations it would appear that more 
economical results could, in general, be obtained were a single pump 
used for both services, t.e. for pumping through from the vacuum- 
container into the pressure-container. 
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For equal services in each direction it 1s necessary to instal pumps 
of about twice the displacement for the up service as for the down 
service, Owing to the greater volume of air at the lower pressure at 
which it is drawn into the pump. Inasmuch as the work done ina 
pump is proportional to the cube of its linear dimensions, while 
the losses are more nearly proportional to the first or second 
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power of these dimensions, it follows that the larger the pump the 
higher the efficiency. 

The losses due to the valves and pipe-work are of much greater 
importance in low-pressure pumping than in high-pressure pumping. 
It is, therefore, very desirable in pumps used for the Post Office 
pneumatic service to reduce these losses to a minimum. 
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In I а b с d represents the work done іп ап air-pump com- 
pressing isothermally from atmospheric pressure to a pressure of 
27 lb. per sq. in. absolute, while а e c d represents the same work 
performed adiabatically. 

Similarly d c g f represents the work done by a pump drawing 
from a vacuum of 773 lb. absolute and delivering at atmospheric 
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pressure, the compression taking place under isothermal conditions, 
while d h g f represents the work done in a similar operation performed 
under adiabatic conditions. 

Isothermal and adiabatic conditions are, of course, limiting valves 
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in reciprocating pumps, though the higher limit is greatly exceeded 
in turbo-compressors. Тһе curve g 7 f in I is the equivalent 
compression in a case cited by one maker for an unjacketed 
turbo-compressor. It is found that in well-jacketed slow-speed 
machines the compression takes place according to the law, р v =? = 
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constant where ? and v stand for pressure and volume respectively. 
In 2а b g f is reproduced from І, and represents the ideal 
isothermal compression to be aimed at; а / c d is a compression 
diagram from a pressure-pump according to the above law and 
between the same pressure limits, while d т g f represents the 
similar operation in a vacuum-pump. Тһе triangular areas b l с and 
ст = represent the work lost in the pressure- and vacuum-pumps 
respectively, which, of course, becomes apparent as heat in the air 
discharged. 

Now, if the pressure-pump were removed and the vacuum-pump 
arranged to discharge at 27 lb. per sq. in. absolute, the compression 
along g т would be continued to n, the total work done in the 
single pump being represented by the area a » g f, which, for the 
same weight of air discharged, exceeds the work done in two separate 
pumps by the work represented by the area / » m c, and at first sight 
this excess would appear to condemn the method. However, further 
consideration leads to a different conclusion. If we assume a 
mechanical efficiency of 80 per cent. for each pump, the area plc q 
represents the work done by the prime mover in driving the pressure- 
pump, f а d q standing for various friction losses in this pump апа 
prime mover. In the same way 7 m g s represents the work done by 
the prime mover in driving the vacuum-pump, 7 d f s representing 
the various friction losses. Now, if a single pump were used, the latter 
losses are not materially increased by the higher delivery pressure, 
while the lost work f а dq is entirely eliminated. Further, if the 
pressure in the pump exceeds the pressure in the suction-pipe and the 
delivery-pipe by 12 oz. per sq. in.—a usual value—then the loss 
represented by the product of this pressure into the volume 7 m is 
eliminated on account of the absence of atmospheric delivery valves, 
so also is the loss represented by the product of r2 oz. into the 
volume c 4, owing to there being no atmospheric suction-valves. 
Measurements taken from the diagram show that these losses have 
the following values referred to the useful work in two separate pumps. 

Economy due to power saved to overcome 
friction of a separate pressure-pump re- 
presented byfadq. | ; 

Economy due to absence of vacuum-pump 

delivery valves and pressure-pump suction 


II'4 per cent. 


valves . ° Е е ==: 075 73 
Total Е 20% з 

Loss due to pumping between greater Па 
of pressure іп a single pump . 52 9 
Net saving . Ко Шү 
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In an ideal pumping station there would be: (1) a single cylinder 
suitable for automatically providing either the vacuum or pressure 
service as may be required, (2) the compression would be carried out 
under isothermal conditions; (3) the pump would be elastic and 
automatically adjust its volume so that it is always proportional to 
the work it is called upon to do. 

The first condition cannot be realised owing to the necessity for 
providing reasonable standby plant to meet breakdowns and periodical 
repairs, but these requirements are reduced to a minimum if all the 
pumps are of exactly the same pattern, when a single spare set will 


Avromaric RESSURE RELIEF VALVE. | 2 s 


ж” 
% 4 i ^ 
\ x S 


meet all probable demands. These conditions are evidently met 
by such a system as is described above, so that the capital cost ol 
the plant is reduced approximately 40 per cent. in virtue of the 
elimination of the pressure-pump and the reduced standby plant. 
The cost of buildings to house the plant is also reduced. The 
second condition cannot be obtained in practice, but it is approached 
as closely as possible by providing efficient water-jackets to the 
barrels and covers of the pumps. Тһе third condition may be рго- 
vided for by means of the automatic valves shown in 3 and 4. 
together with ordinary non-return valves opening in the normal 
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direction of the air-flow fitted between the automatic valves and the 
pressure and vacuum containers respectively. These valves effect 
an economy which may be as much as 50 per cent. of the total daily 
work done, but varies with the nature of the up and down services. 
The automatic air-inlet valve shown in 3 is inserted in the 
common suction to all the pumps, and as near to them as may be. 
The valve is loaded by means of a piston working in a cylinder; the 
upper side of the piston is in constant communication with the 
pressure-container, the lower side is in communication with the air. 
The areas of the valves and piston are so proportioned that when 
the desired pressure is reached the valve closes, and all the pumps 
which may be running work on vacuum. If the vacuum is so high 


that the pressure is not maintained in the pressure-container the 
air-inlet valve opens, admitting sufficient air to the pumps to make 
up the pressure; at the same time the non-return valve closes, 
cutting off the vacuum-container and mains, maintaining the high 
vacuum already pumped therein. 
4 shows a section through an automatic pressure relief valve. 
It consists of a double-beat valve opening to air, and is inserted in 
the common delivery from all the pumps, and as close to them as 
possible. Тһе valve is controlled by means of a piston working in a 
cylinder, the lower end of which is put into communication with the 
pressure-container by means of a small relay valve. If the air-pres- 
sure in the relay valve cylinder, which is always in communication 
with the pressure-container, reaches the desired value, the relay 
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piston moves to the left, opening the port in the large cylinder to 
the pressure-container. Тһе piston in the large cylinder is of such 
an area that it lifts the weight W, together with the valve very 
smartly, thus putting the discharge of all the pumps directly to the 
atmosphere, and throwing off the whole of the pressure load. At 
the same time the non-return valve closes and cuts off the pressure- 
container and mains, maintaining the high pressure already pumped 
therein. If the pressure in the container falls slightly the weight 
W, causes the relay piston to move to the right, closing the lower 
port of the controlling cylinder, and allows the air to escape through 
the upper port, when the double-beat valve closes, and all the pumps 
again take up the pressure load. 
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5 shows the arrangement of the valves, together with a method 
of controlling the prime mover (a steam engine in this i. adopted 
in a particular instance. 

It will be seen, therefore, that up to the limit of the total volume 
of all the pumps installed the system is completely elastic, and 
automatically puts all the pumps to vacuum or to pressure, or 
partially to both, or slows down the prime mover, as may be 
required. 

6 and 7 show normal diagrams obtained from separate pumps, 
while 8 апа о show the effects of pumping through. It тау be 
remarked incidentally that the method of pumping through causes 


the pump to work with a minimum of noise. 
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It has been suggested that, considered as a pressure pumping 
system, the method of pumping through is inefficient, and more 
economical results would be obtained were a full charge of air 
admitted to the cylinder at the end of each suction stroke. How- 
ever, careful consideration will show that the effect of such a 
provision on the prime mover would be very trying and lead to 
reduced efficiency, and it is altogether unnecessary, as the air-inlet 
valve allows a full charge of air at atmospheric pressure when called: 
for, without throwing excessive load on the prime mover. А further 
objection may be raised to the effect that it is uneconomical to admit 
air into the suction main instead of into the pumps themselves. 
This is true, but the loss is of the order of a small fraction of 1 per 
cent., and it can only be avoided by employing two valves to each 
double-acting pump, instead of a single valve for the whole system. 

Such a complication would be so costly to supply and maintain 
as to far overbalance the small saving aimed at. 


A CENTRAL BATTERY DUPLEX SYSTEM FOR 
LONG AND SHORT LINES. 


By C. C. Уүі and E. V. SMART. 


For some considerable time the need has been felt for a Central 
Battery duplex system suitable for use on lines of from 20 to 150 
miles in length. Such lines possess appreciable electrostatic 
capacity, may terminate in offices where the skill possessed by the 
operating staff in obtaining resistance and capacity balances is 
insufficient to ensure the best results being obtained, and, like all 
other lines of such lengths, may be subject to low insulation in wet 
weather. Many systems have been tried, but that herein described 
is one of the most efficient yet developed. 

The skeleton diagram r illustrates the arrangement: 

So far as the central station 1s concerned it will be observed that 
a key capable of reversing the direction of the current is provided, 
and that the current passes differentially through the coils of a non- 
polarised relay and a galvanometer respectively in such a way that 
if the one portion of the current be equal to the other no effect is 
produced on either instrument. 

At the out station (а) the signalling key И а rheostat 
К, but on depression of the key the resistance in the rheostat 15 
added to that of the line; (0) a polarised relay with sounder and 
battery іп local circuit, or a апче sounder alone direct in the 
line may be provided. | 
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The central station operator first inserts sufficient resistance in 
the rheostat at that station to ensure that the majority, say 75 per 
cent., of the total current strength shall flow to line. Then the 
distant station is requested to depress the key and to increase or 
decrease the resistance in the rheostat at the far end until the 
galvanometer needle at the central station points to zero, 1.e. until 
a resistance balance is obtained. Next, the central office balances 
for capacity (the out office key being still depressed), and puts 
sufficient tension on the relay tongue spring to bring the armature 
away from the pole pieces and cause the tongue to make decided 
contact with the stud on the right, thus completing the local 
circuit and registering a ** mark." Theamount of tension required on 
the spring to produce good signals is a matter of some importance. 
In practice it is found best to make it half that required to render 
the tongue “ neutral " when the out station's key is up; or a mean 


CENTRA TION 


QUT STATION 


LOCAL CIRCUIT 


— 


SOUNDER 


I 


between that required to render the tongue “neutral” in the two 
conditions—(a) distant key down and (0) distant key up. 

It will thus be seen that the central office operates the polarised 
apparatus at the distant station by reversing the current, and that 
the out office operates the apparatus at the central station by equal- 
ising the strengths of the currents іп the coils of the non-polarised 
relay so as to allow the spring to act and cause the tongue of the 
relay to complete the local sounder circuit. 

The success of the system depends upon the adjustment of the 
antagonistic spring of the non-polarised relay, which has to be such 
that the tongue does not move over to the right-hand stud while the 
central station is sending, but does so when the out station’s key is 
depressed, and the circuit becomes balanced so far as the central 
station 15 concerned. Between these two conditions there 15 a very 
wide margin. 

The advantages claimed for the system are: 

(1) No batteries are required at the out station if a polarised 
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sounder is used, but on circuits subject to variation due to weather 
conditions a polarised relay with a local circuit should be used so as 
to ensure a constant volume of sound during duplex working. 

(2) One office only—the head office—has to balance the circuit. 
The out station has no balances nor fine adjustments to make ; 
only the resistance in the rheostat at that end is varied by instruction 
from the head office. 

(3) The system is practically independent of leakage. It has 
worked on a wire of approximately sixty miles in length when the 


GALVR. S.C. 


PERSP e 4 m4 
TUMBLER 
SWITCH Y 


COIL RES. VARIOUS 


POLARISED 500% 
SOUNDER 500" 


insulation was down to 70,000 ohms per mile. Under these con- 
ditions the circuit was worked duplex with Automatic Wheatstone 
at about eighty words per minute. 

(4) A great saving in apparatus at the out station, and no increase 
at the head office. 

(5) In times of emergency, such as fires or special arrangements, 
the easy and quick equipment of a set will effect a saving in time 
and money. 

2 shows a means of providing for concentration at the head 
office, and for calling the out station by condenser impulses. 
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3 indicates the arrangement when a polarised sounder is used at 
the out station, a course which may be conveniently adopted when 
the circuit is of moderate length. 


A STUDY OF RELAYS. 
By А. С. Воотн. 


THE accompanying oscillographs may prove useful to many 
readers who have not the opportunity, nor, perhaps, the time to 
make a practical study of the action and speed of relays. 

The object of the experiments was to ascertain whether it was 
desirable, with a view to obtain a higher working speed, to undertake 
any improvement in the design of the Post Office standard relay. 
At the same time opportunity was taken to make a comparison with 
the P.O. sounder and with the Baudot relay. 

The time constants of these instruments, t.e. the time taken in 
each case for a current to rise to "632 of its maximum, are аз 
follows : 


P.O. sounder . А . “016 seconds. 
P.O. standard relay B . 7023 45 
Baudot relay . | . 70078 , 


The diagram of the connections shows the path of the currents 
and the position of the oscillograph. Where only one transmitting 
or receiving voltage was employed the negative voltage was discon- 
nected. | 


SOUNDER . OSCILLOGRAPH 
OR CIRCUIT FOR THE 

TRANSMITTER RELAY UPPER CURVE. 

o o 
e 
OSCILLOGRAPH 
CIRCUIT FOR THE 
= 40 + LOWER CURVE. 


In each plate the upper curve shows the rise and fall of the 
transmitting current; the lower curve shows the repeated current, 
and the central straight line shows the zero point when a complex 
curve is taken or when one curve is superposed upon another, of 
which 6 is an example. 
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I is taken from a sounder relay somewhat similar to those fitted 
on a type of repeater or translator in fairly large use by various 
countries for Hughes’ simplex circuits. The zero line in the lower 
curve 15 the no-current position, and indicates the time occupied by 
the lever of the sounder in its passage from one contact to the other. 

To obtain this comparatively high speed of sounder working a 
delicate adjustment was required, otherwise the lever did not have 


I.—Sounver ReLay (ordinary Post Office Sounder equipped as a Relay). 


Resistance = goo ohms. (1000 in coils Repeated current = 25 та. +. 
shunted by 10,000). Speed in words = 70 per minute. 
Inductance = 14'4 henries. Duration of signal = “0166 seconds. 
‘Time constant = “016 seconds. Rise of current = ‘0008 » 
Transmitting voltage = 40 +. Lag of repeated signal = “0084 ,, 
Working current = IO т.а. +. Movement of lever = ‘007 " 


time to traverse the space between the two contacts. With higher 
tension on the retractile spring the lever Jarred on the contacts, pro- 
ducing broken signals. The jarring of the lever was not altogether 
cleared, and is indicated in the upward portions of curve B. This is 
clearly due to the pull of the magnet increasing as the lever descended, 
while the pull of the retractile spring descreased as the lever 
ascended. 

2 shows the same sounder repeating at 140 words per minute, 


necessitating an extremely delicate adjustment and increased tension 
on the retractile spring, with the result that the lever chattered 
slightly оп both upper and lower contacts. Тһе duration of the 
signal is “00832 seconds, while the other particulars are the same 
as in I. 

3 shows the same sounder adjusted as in actual practice, and 
repeating at a speed of twenty-eight words per minute, which is 
equivalent to the signals given by the letters E | O T X, etc, оп a 
Hughes instrument running at a speed of 120 revolutions per minute. 
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It will be observed that the lever rebounded from both contacts, 
giving an appreciable increase both in the time occupied by the 


3.—Transmitting voltage = 40 +. Duration of current = “0446 seconds. 
Working current = 13 т.а. +. Rise of current = “0012 " 
Repeated current = 25 та. +. Lag of signal = “0252 2 
Speed in words — 28 per minute. Movement of lever = ‘0168 » 


lever in descending and in the lag of the repeated signal. This 
rebounding, although not noticeable in Morse working, must have 


4 
Zero B 
4.—Baupor Reay. 
Resistance = 200 ohms. Repeated current = 25 maa. +. 
Inductance = 1°56 henries. Speed in words = 140 per minute. 
Time constant = "0078 seconds. Duration of signal = "00842 seconds. 
Transmitting voltage = ҷо +. Rise of current = 00086 M 
Working current = то т.а. +. Lag of signal = ‘00172 " 


a relatively considerable effect in Hughes' working, where the 

accurate timing of the repeated signal is of the highest importance. 
4 shows the Baudot relay repeating at 140 words per minute after 

having been set as in ordinarv working conditions, and then given a 


* РА РУ ү Г Im ЖА. p 


Zero ! | B 
-—— ~ — ~ ~ — ~ ~ ~ — — — 


— —> 


5.—Влирот RELAY. 


Speed in words = 400 per minute. Lag of signal = сооз Seconds 
Duration of signal = "00312 seconds. Movement of lever = ‘00081 seconds. 
Rise of current = "00081 Т 


spacing bias. Тһе contacts were fairly closely set, but this did not 
prevent the momentum of the tongue producing a rebound. 
The lag of the repeated signal B is almost negligible. 
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5 shows the Baudot relay repeating Wheatstone reversals at a 
speed of 400 words per minute. The upper curve shows the working 
current through the coils of the relay and the chattering of the 
transmitter lever on its contacts. This defect could not be entirely 
removed, but even when it was very much worse the repeated signals 
were quite satisfactory on a Wheatstone receiver. 

The repeated current is very regular, but shows an occasional 
break near the end of the positive signal. The reason for this is not 


A AND B 


6.—ВаАџрот RELAY. 


quite clear, but it may have been due to a momentary short-circuiting 
of the two contacts by the tongue, as the setting of the contacts 
was very close indeed. Some difficulty was experiened in effectually 
clearing the jarring of the tongue on the contacts. 

6 is practically identical with 5, but the transmitted and received 
signals have been superposed to more clearly indicate the lag. Тһе 
transmitter contact is broken in several instances, but the repeated 
signals are correct in every case, and do not show the occasional 
break as in 5, although the speed in this case is 429 words per minute. 


—> 


7.—Влорот RELAY. 


Transmitting voltage = 40 +. Rise of current = ‘0008 seconds. 
Working current =  I3m.a. +. Lag of signal = ‘00083 
Repeated current = 25 т.а. +. Movement of lever = "00037 т 


Speed in words 1080 per minute. 


7 is an extremely interesting case, it being believed to be the first 
record of a relay repeating at such a high speed. 

The transmitting signals were obtained from a multiplex dis- 
tributor, having a number of segments to which a connection was 
made by means of a travelling brush fixed to an arm rotating at a 
fairly high speed. 

Тһе segments of the distributor were separated from each other 
by a neutral segment of about one fourth the width of a live segment. 
The voltage to the segments was arranged as follows : 

+,— +, —, === etc., 
46 


.A STUDY OF RELAYS. TELEGRAPHS 


in order to give a dot and dash series of signals to prevent any 
assistance being obtained by the rebounding of the tongue, which 
might have occurred when reversals only were being signalled. 

The breakage in the repeated signals occurred at the moment 
when no current was passing through the coils of the relay, that is 
to say, whan the brush was on the neutral separating segment, thus 


8. —Розт Orrice STANDARD Re ay В. 


Resistance = 200 ohms. Speed in words = 140 per minute. 
Inductance = 46henries. ` Duration of signal = "00784 seconds. 
Time-constant = "022 seconds. Rise of current = "00181 ій 
Transmitting voltage = 40 + Lag of signal = "00232 " 
Working current = тота. +. Movement of lever not shown in this plate. 
Repeated current = 25 т.а. + 


indicating a slight want of neutrality in the setting of the relay con- 
tacts, which were exceedingly close. 

The speed obtained was not the limit, and is very much higher 
than the maximum working requirement. 

8 shows a Standard B Post Office relay working at 140 words 
per minute. Although the contacts were set fairly closely the tongue 
rebounded, as in the Baudot relay (4). It will be observed that, 
owing to the higher inductance, the rise of current in the coils is 
slower than in the Baudot relay. 


9.— Post Оғғісе Stannard RELav B. 


9 shows the same relay working at the same speed, but with 
improved setting there is no chattering of the relay tongue. 

10 shows the Post Office relay repeating at 400 words per minute, 
and is comparable with 5 and 6 regarding the Baudot relay. In this 
case the transmitter lever was giving less chattering at its contacts, 
and а galvanometer had been placed in the repeated circuit, thus 
slowing the rise of the repeated current. 

II shows the Post Office relay repeating at 1080 words per 
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minute, and is comparable with 7, in which the Baudot relay is doing 
the same. The slower rise of the repeated current in this case 15 
due to the coils of a galvanometer in the repeated circuit. 


IO.—Posr OFFice STANDARD ВЕГАУ B. 


Transmitting voltage = до +. Duration of signal = "0021 seconds. 
Working current = 12 таа. +. Rise of current = “00187 ~ 
Repeated current = 25 т.а. +. Lag of signal = "00125 Т 
Speed in words = 400 per minute. Movement of lever = ‘00125 ый 


The transmitting arrangement used was the multiplex distributor, 
with contacts arranged as already described in reference to 7. The 
highest available speed with this device was 1080 words per minute. 

The foregoing oscillographs indicate that no improvement in the 
design of the Post Office standard relay is at present necessary for 
the purpose of obtaining a higher speed. The speed of 1080 words 
per minute, although not the maximum obtainable with the relay, is 


A f 


II.—Posr OFFice ЗтаАхХрАВО RrLav В. 


Transmitting voltage = 40 +. Duration of signal = '00116 seconds. 
Working current = 12 та. +. Rise of current = “0081 5 
Repeated current = 25 т.а. +. Lag of signal = 00084 | ,, 
Speed in words = 1080 per minute. Movement of lever = "00062 ,, 


very much higher than the maximum speed of the Wheatstone 
receiver, which in practice is about 400 words per minute. 

The use of a Sounder type of relay, although practicable, is much 
less satisfactory, and it should not be used on circuits where any 
type of machine telegraph is employed. 

As regards facilities for adjusting and cleaning the relays, it was 
found that the somewhat elaborate arrangement of the Baudot relay 
was no more effective than the simpler arrangement in the Post 
Office relay, and that for purposes of regulating the relays the 
single screw of the Post Office was very much more convenient than 
the four screws of the Baudot. 
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THE MACHINERY OF THE POST OFFICE. 
By H. A. MILEs. | 


. To the lay mind my title is pregnant with a meaning symbolical 
of all that is considered worst in officialdom, the need for precedents, 
slavish adherence to rules and regulations, in fact, all those necessary 
methods of procedure comprised under what is officially known as 
“system,” but nicknamed “гей tape" by the uninitiated. In this 
case, however, the meaning is to be taken literally, and in the two 
or three short articles, of which this is the first, I propose to describe 
those appliances which, owing to their mechanical character, have 
not come within the scope of the various works on telegraphy and 
telephony. The pneumatic perforator, for instance, was for the first 
time fully described by the writer in the ‘Telegraph Chronicle’ of 
October 15th, 1897. Cord carriers, band carriers, postal conveyors 
and mail-bag cleaners are other such nondescript contrivances which 
are nevertheless of interest to engineers and others who do not 
happen to be within reach of offices at which they are employed. 

The present article will deal with telegram and telephone carriers, 
which have come so much to the front in the larger offices during 
recent years, and about which inquiries are not infrequently made 
by Foreign Administrations. 

The cord carrier (1) consists of йе by means of which 
two series of endless cords are kept running between two points at 
the necessary distance apart. These cords are arranged alternately, 
so that the messages are interlaced between them. 

The cords are made to travel around a driving drum (actuated 
through counter-shafting by an electric motor) and certain pulleys 
at one end of the route, then alternately over and under other 
guiding pulleys at as many intermediate points as may be necessary, 
around certain pulleys at the further end of the route and back to 
the starting-point, any stretching being compensated for by means of 
sliding pulley weights. The terminal machines are each so arranged 
that the cord series are separated at one point in order that message 
forms may be inserted between them for transit to the distant end, 
and at another point so that forms arriving may fall from between 
them on to the receiving platform. The manner in which this is 
accomplished will be seen from 2, which shows in diagram 
form the present arrangement of the cords from end to end of the 
route, the direction in which the cords are travelling being indicated 
by arrow-heads, and the number of cords on either side of the 
message form by the numerals. . 

The speed in transit is not great, but as there is practically no 
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initial or final delay, such as occurs with the pneumatic system, the 
time occupied between the circulation tables is considerably less 
than in the case of tubes, while there is also the great advantage 
that the traffic is in sight during the whole journey and instantly 
accessible in the event of a temporary stoppage. 

The cord telegram carrier in its present form was invented by 
David Reid, of the Engineering Department, though unknown to him 
a tape carrier on very similar lines and driven by steam power had 
been in existence in 1871 (3). After much unprofitable experimenting 
at his own expense, Mr. Reid at length obtained a small grant in 
order that а trial carrier might be made. This was the appliance 
constructed from various oddments of wood and metal which was 
erected at Glasgow in 1896 and for some time adorned the office. 


About 7£ fect 


2.—MOoDbERN Corp CARRIER. 


The distance between terminal stations was thirty-six feet with 
twelve-feet spans between the intermediate supports, and messages 
occupied ten seconds in transit. 

Like many another inventor, Mr. Reid was in advance of the 
times, and has therefore failed to reap the reward which would 
undoubtedly have been his had his ingenuity been displayed at a 
later and more opportune period. Five cords only were employed, 
and the apparatus was secured to the top of the instrument table. 

A second carrier on somewhat similar but improved lines was 
erected at Edinburgh in 1901. 

Early in 1903 demands for carriers arose in several quarters, and 
an order was placed for six carriers to a more substantial design and 
suitable for longer distances. It was when the first of these was 
ready for inspection that the writer's connection with carriers 
began. 
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The inspection led to the discovery of a few weak points, among 
which were (a) the frequent breakage of the round leather driving- 
belts, (b) the fact that five cords were insufficient to ensure the safe 
transit of small forms such as Service messages, etc., and (c) the 
warping of the wooden rollers. Cycle-chain gearing to replace the 
leather belt was suggested but not at once adopted, and the 
second difficulty was overcome by the use of seven cords instead of 
five. 

After approval the first carrier was delivered at Manchester, in 
April, 1903, the second was sent to the Central Telegraph Office, 
and the third and fourth to Manchester, Birmingham taking two of 
the remaining three at later dates. 

Each of these carriers was considerably modified after erection. 


3.—ТАРЕ CARRIER (1871) REPRODUCED, BY PERMISSION, FROM ‘THE GRAPHIC.’ 


Chain-gearing was fitted locally in each case. Vibration and noise 
were deadened by insulating the parts from the tables by rubber or 
felt and the steel tubular standards were filled with sand. 

A considerably improved design had meanwhile been prepared in 
which the use of the instrument table as a support was entirely 
dispensed with, being replaced by a cast iron frame and bed-plate, 
the latter bolted to a concrete foundation, the adoption of inter- 
mediate supports suspended from the ceiling whenever possible, the 
introduction of.aluminium rollers filled with paraffin wax and an 
improved form of ball-bearing brought noise and vibration almost to 
a minimum. These self-contained carriers have been erected at 
London, Glasgow, Liverpool and Leeds, and are giving full satis- 
faction. | "E" | 
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To further improve the running the chain gear was subsequently 
replaced by a flat belt drive, and a carrier so fitted was erected 
between the Telephone-Telegram Room and the Central Hall at the 
C.T.O., and has been acknowledged as practically perfect. There 
is, however, one drawback: the cords are blackened by the aluminium 
rollers and slightly impair the legibility of the messages unless the 
forms are folded face inwards; there is, however, every probability 
of the defect being removed in the near future by the substitution 
of a more suitable material for the rollers. An important item is 


.. the cord, which necessitates a peculiar combination of tensile 


strength, flexibility and durability. 

Numerous varieties of cord made of hemp, flax, and other 
materials have been tried with widely varying results, some of the 
strongest varieties fraying out and disintegrating so rapidly as to be 
quite useless. 

Nothing has been found to meet requirements better than 
Peacock’s cable cord, a cable-laid cotton cord which lends itself 
readily to splicing, does not fray out in use and 15 fairly strong and 
durable.. | 

The amount of wear and tear in these machines is very consider- 
able, and in order that it may be appreciated and proper care be 
devoted to cleanliness and lubrication it may be pointed out that 
the cords travel at an average speed of about four miles per hour, 
and in the course of a year each cord covers a distance of nearly 
14,000 miles, while during the same time the grooved guiding pulleys 
have each revolved over тгт,000,000 times, and the steel balls in 
the bearings about 333,000,000 times. 

The progress of the carrier is shown in the following summary : 

1870.— Tape carrier in use by E.T. Co. at Telegraph Street when 
taken over by the Government. 

1896.— First cord carrier erected at Glasgow. 

1901.—Carrier erected at Edinburgh. 

March, 1903.—New and more rigid design prepared and six 
carriers ordered. | 

May, 1993.—Arranged for seven cords instead of five. 

May, 1903.— Cycle chain instead of round belt suggested. 

February, 1904.—‘‘ Long splice" for cords introduced after 
trial. 

February, 1904.—Reversed separating combs—working much 
improved. | | 

July, 1904.— Cycle chain drive introduced in place of round 
leather belt. 

November, 1904.—Angular route carrier (three right angles) first 
successfully run at C.T.O. | | 

August, 1905.—“ Switchback ” arrangement introduced, nearly 
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halving the number of rollers required and much reducing energy 
necessary for drivers :— 
Birmingham saved 20 rollers. Current reduced from 350 to 250 Watts 
Manchester | 92 1б » » 29 29 200 ,, 140 93 

» I4 » ‚, 29 9 190 ,, 140 9 

March, 1906.—Two-inch wooden rollers replaced by three-inch 
aluminium, and frame re-designed to stand on concrete bed quite 
independent of tables. 

August, 1907.—Aluminium rollers filled with paraffin wax and 
flat belt replaced chain gear. Carrier pronounced perfect when 
erected. 

Up to the present time fifteen cord carriers have been erected at 
Birmingham, Edinburgh, Glasgow, Leeds, Liverpool, London, and 
Manchester respectively ; three more are now being constructed, and 
four others are contemplated in the near future. Instead of installing 
pneumatic tubes as a means of communication between the public 
counter and instrument room, when both are on the same floor, the 
trial of a simple spring and trigger device made by the Lamson Store 
Service Co. was suggested by the writer for the Chancery Lane B.O. 
It has now been in use for ten months and has proved quite satis- 
factory over a route of about thirty feet, including anangle. Another 
B. O. shortly to be opened will be similarly fitted. Another form 
of message conveyer is the band carrier (4). Unlike the cord 
carrier, which conveys traffic at a comparatively rapid rate for long 
distances, say from end to end of a large instrument room, the band 
carrier runs very slowly (about three fourths or seven eighths of a 
mile per hour) and is used for short journeys only—for example, to 
convey enveloped telegrams to the end of a delivery table at which 
the addressing staff are seated. For this purpose the band usually 
travels in a trough practically on the table top, as at “А,” but Базу 
centres where a large number of printed covers are used it is some- 
times necessary to raise it in order that it may travel above the case 
of pigeon-holes containing the envelopes. This arrangement is 
similiar to “В” (which is for a telephone record table) except that 
the tray is supported on the pigeon-holes instead of the pillars, and 
that the short brackets as at “А” are fitted beneath the table. 

In the case of Trunk Telephone Exchange record tables the band 
has to be raised about a foot above the table, and also to clear the 
apparatus shelf about the same distance below the table. 

The band now in general use is 2-ply rubber-canvas belt, which is 
supplied without visible Joint and fully stretched before delivery ; 3- 
ply cotton, Gandys, and balata belting have all been employed and 
cotton found to be the most suitable except for the thickness of the 
joint, which, as it necessitates a wide slot in the table top, allows 
messages, etc., also to pass through. | Gandys and balata being 
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of a sticky nature and also becoming electrified during use were 
found unsuitable for the thin telephone tickets, which adhered to the 
surface, but they can both be obtained with a practically invisible 
joint. The rubber-canvas belt is apparently satisfactory in all 
respects. 

The belt passes round drums about eight inches in diameter, one 
of which is fitted with a chain-wheel and roller chain. Тһе motor 
shaft is fitted with а worm driving a worm-wheel in an enclosed oil 
bath, and the worm-wheel carries a chain-wheel geared level with 
that on the belt drum. Тһе spacing of the belt drum is adjustable 
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by means of slots in the supporting brackets, and the chain drive is 
regulated by sliding the motor along in the traversing rails or 
slide bars. 

Ten band carriers are in use at the present time, viz.: six tele- 
graphic at London C.T.O., London Stock Exchange, Manchester and 
Birmingham. Four telephonic at London, Liverpool, Manchester 
and Glasgow. 

The band carrier seems happily to have escaped the scathing 
criticism received by its more active, though until recently less silent 
relative, and in support of this statement the Editor of the * Tele- 
graph Chronicle' will, I am sure, pardon me inserting the following 
verses, which appeared in his issue of November 3rd, 1905: 

54 


ENGINEERING DEPARTMENT. DINNER 


ODE TO THE DELIVERY TAPE. 


“Оһ, Tape, you make me dizzy with your ceaseless silent flow ; 
Like some dark and muddy river on your way you daily go. 
And if we're clear, and thankful for one moment to be free, 
Your constant motion seems to say, ‘ Don’t stop, keep on like me.’ 


“ You seem so calm and heedless when they rave about delay, 
You make no sound or murmur, yet I wonder every day 
As I watch you gliding past me on official business bound, 
If you ever feel you've had enough of running round and round. 


“If you ever think it’s weary work and feel you'd like a change— 
If you're really quite contented, I think it's very strange— 
But p'raps, like us, you've found ere now that tho' it's sad, it's true, 
There's not much use in getting tired of what you have to do." 


POST OFFICE ENGINEERING DEPARTMENT, 
LONDON: SIXTH ANNUAL DINNER. 


THE above dinner was held at the Grand Hotel, Trafalgar 
Square, on Tuesday, February 16th, 1909, Major O'Meara, C.M.G., 
Engineer-in-Chief, presiding. 

The guests of the evening included the Right Hon. Sydney 
Buxton, M.P., Postmaster-General; Sir Henry Babington Smith, 
К.С.В., C.S.L, Secretary; Mr. A. F. King, С.В., Mr. Н. S. Carey, 
Мг. A. M. J. Ogilvie, Mr. C. A. King, Hon. К. D. Denman, Colonel 
Price, C.M.G.; Mr. W. M. Mordey, President of the Institute of 
Electrical Engineers; Dr. Walmsley, Dr. Fleming, Mr. F. Gill, 
Mr. E. A. Eames, Mr. F. E. Evans, Mr. J. W. Willmot, Mr. A. W. 
Heaviside ; etc. 

After the Royal toasts had been duly honoured, 

The PosTMASTER-GENERAL (who was received with loud 
applause), rising to propose the toast of ** The Engineering Depart- 
ment,” said: 

Major O’Meara and Gentlemen,—This is, I believe, the fourth 
time I have had the honour as Postmaster-General of dining with 
the Engineering Department. 

I have on these occasions quite rightly to congratulate your 
Department on the work of the past year, and on the energy, zeal, 
and efficiency put into the work. I do it with perfect honesty and 
with real feeling. It is sometimes difficult in these matters to 
compare one Department with another. I feel on the present 
occasion like the mother who saw her son rowing in an eight, and 
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called out, ‘‘ Why, Billy is rowing faster and better than anybody 
else in the boat.” The Engineering Department, at all events, 
certainly deserves well of the great Department over which I haveat 
the present moment the honour to preside. 

There are, perhaps, a few things to discriminate the Engineering 
Department from other departments. In the first place no other 
department has constructed and maintained a million miles of wire. 
You also, I think, have perhaps rather more revisions and rather 
more delay in revisions almost than any other department. Some- 
body has said that the revisions of the Post Office were slow and 
sure. A member of the Department, however, has said that they 
were not always sure, and certainly they are always slow, and I 
regret that I am unable at the present moment to say that the latest 
revision, which I hope may improve the opportunities of the Depart- 
ment, has yet gone through the various stages to which revisions 
are due. I had hoped to be able to announce it this evening. 

I am glad to be here to-night, because this dinner represents 
practically the first year of the new Engineer-in-Chief to the Post 
Office, my friend Major O'Meara. (Applause.) I wish to congratulate 
him on the great success which attended his attendance and that of 
Messrs. Purves and Hill at the Buda-Pest Conference, representing 
the various administrations interested in telegraph and telephone 
work, the great success of that Conference, and the effect and 
influence of the British delegates on that Convention. (Applause.) 
We have also made this year, thanks largely to the action of the 
Engineer-in-Chief, great strides in one section of your Department 
—that of wireless telegraphy. I am glad to think that the Post 
Office has now opened a very efficient and very effective wireless 
telegraphy station at Bolt Head, and we believe that we are likely 
from that to extend our operations in other directions. I think that 
wireless telegraphy will be one of the considerable tasks for the 
Engineering Department to undertake. Wireless telegraphy is 
becoming of vast importance, and what is equally important in some 
ways, it has taken hold of public imagination, because the other day 
the collision between the “ Florida " and the “ Republic" drew very 
active attention to the advantages of wireless telegraphy. It is rather 
curious that up to now one of the disadvantages always alleged 
against wireless telegraphy was that if you sent a message in one 
direction it really went in other directions and secrecy was impossible. 
But on this occasion this proved a great advantage. The one 
message by being sent in every direction was actually communicated 
at the same moment to no less than four separate ships, all of which 
were able to get into communication. What was supposed to be a 
disadvantage was an extreme advantage. 

Ав regards the telegraph, I noticed the other day that the 
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longest distance telegraph message actually without a break was 
from Calcutta to London, a distance of 7000 miles. That, I think, 
shows the great strides taking place in that respect. (Applause.) As 
regards our telegraph system in England, I am glad to say that you 
are also making very considerable additions day by day to our 
underground work for the protection of our telegraph lines. І think 
it is satisfactory and a compliment to the good work which the 
Engineering Department have put into the construction of their 
lines, that when we had that almost phenomenal snow-storm the 
other day, with very few exceptions no telegraph lines were put out 
of operation. Those that were, the extraordinary rapidity of the 
Engineering Department very soon brought back again into working 
order, 

I understand you have two difficulties to contend with, one as 
regards your overhead wire lines and the other as regards submarine 
cables. In the case of the overhead lines, it is the common or 
garden boy who throws stones at insulators and breaks them, and in 
regard to the submarine cables, a small animal which bores into 
them. Тһе Latin names of the two animals which are your chief 
foes аге puer vulgaris—I suppose representing the boy, and the other 
animal—the size of a pin's head—seems to rejoice in a somewhat 
longer name. This animal is called the Teredo navalis, and if you in 
your peregrinations meet a Teredo navalis, I hope you will put your 
heel upon it and kill it at once. (Laughter.) 

Another point ; from the legislative point of view the construction 
of telegraph and telephone lines has made considerable progress. 
Ср to now we have not really had sufficient authority in the country 
districts for either the construction or maintenance of our lines or 
for the proper lopping of trees to make them efficient. The Tele- 
graph Construction Bill has been for many years a hardy annual. 
Last session I carried the Bill through the House of Commons and 
got the Royal Assent to that Act. (Applause.) At the present time 
we:are in the position of being able to say to a capricious individual 
who objects to the telegraph and telephone lines being brought from 
one place to another, and who does it on no reasonable grounds, 
that we insist on our lines being brought in that direction. We 
desire that the amenities of the country will not be disturbed, and 
as far as possible the feelings of land-owners will be considered. I 
am glad to think that one of our erstwhile obstructors in this 
direction who has been some years a great inconvenience—costing 
literally thousands—caved in as soon as the Act was passed. We 
are now very good friends with him. But, on the other hand, a day 
or two ago a rather serious difficulty arose because the Postmaster- 
General issued a notice to Mr. Sydney Buxton, living in Sussex, to 
say that he was going to lop his trees. Mr. Buxton did not like it— 
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did not want his trees lopped by the Postmaster-General. The 
question was rather serious. However, the Postmaster-General and 
Mr. Buxton met, and with one of your principal engineers I am glad 
to say that without any necessity for reference to the Telegraph 
Construction Act, or for calling in Sir Robert Hunter on either 
side, an amicable atrangement was concluded, and both the Post- 
master-General and Mr. Sydney Buxton were satisfied with the result. 
(Applause.) 

There 1s one other matter, which concerns Mr. Morgan’s Depart- 
ment rather than yours. We have been endeavouring during the 
past year to obtain telegraph and telephone poles from home sources 
rather than from Norway and Russia. I hope that in time, as the 
land-owners get to appreciate that we should like, if we can, to get 
them from home sources, they may meet us on that point. The 
difficulty is in your Department. Though I perpetually tell the 
Engineer-in-Chief and such engineers as I have the opportunity of 
meeting that the telegraph and telephone poles are far too large and 
might be half the height, every time I see a new line put up the 
poles have grown instead of diminishing. However, I am glad to 
know that the department are starting on a new artistic line. Some 
time ago I offered a prize, in joke, for an ornamental pole which 
would combine utility and cheapness, be well designed, and that 
would also appeal to the zsthetic feeling of the local authorities. 
In some cases they have got a very slight taint of the zsthetic 
feeling. I was glad to find that the Department has started out to 
enter the competition and win the prize. I hope it is quite a legal 
competition, because І should not like to do anything illegal, 
especially if it goes by post. I have now some poles which, with 
considerable modifications, I think may possibly pass as perhaps a 
little more beautiful than the ordinary pole. I find they are 
proposing an ornamental top, a wooden middle and an iron foot. I 
think if the design at the top is somewhat modified, the middle 
slightly altered and the iron foot somewhat changed, the suggestion 
may meet with my approval from the zsthetic point of view. 
(Laughter.) 

Then it was suggested to me that one way in which we might 
cover up the deficiences of the Engineering Department in the 
matter of poles was by growing creepers up them. Somebody wrote 
to me and suggested that we should grow flowers and creepers up 
our telegraph poles, and said that it would be so very nice for the 
local rural postman as he passed by them to water them and nail 
them up the poles. Imay think, as an experiment, of trying them 
on those poles which Mr. Buxton agreed to have over his estate. 

Another suggestion, but more practical, is that of utilising our 
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should be publicly exposed on the telegraph poles. І am always in 
want of money for various proposals, and if the telegraph poles will 
bring me in sufficient revenue, for instance, to reduce the postage to 
France from 214. to 1d., I shall be obliged to the Engineering 
Department. 

Apart from that question, I am glad to see our friend Mr. Gill 
here as representing the National Telephone Company. We аге 
also looking forward to the time when we shall take over the National 
Telephone Company, including, perhaps, Mr. Gill, and I hope that 
we may be able in the interval to smooth over the difficulties, which 
are great on both sides. I hope between now and then that the 
friendly relations—which I am glad to say exist between us—may be 
continued, and we may be able to come to some arrangement to 
carry on the construction work during the next three years, so that 
when the time comes for the system to be taken over by the State, 
it may be in a proper and satisfactory condition. By that time— 
three years hence—no doubt Mr. Preston's operators will have had 
time to learn proper manners. (Laughter.) Ав you know, he has 
issued instructions to them how they are to behave to the public. 
As far as I am concerned, I think that the incivility comes, not from 
the operators, but from the public who use the telephone (applause), 
and I hope I have Mr. Preston's approval when I tell him that I 
think that the suggestions made to the telephone operators might be 
issued as а manual to the public to tell them how to treat his 
operators and to be civil to them. 

One other point to which I want to refer is the Institution of 
Post Office Electrical Engineers. I want to refer to it for this reason. 
I had the pleasure lately of presenting and distributing the medals 
and certificates to the members, and I was very glad to be able to 
congratulate them on the great success which has attended its efforts, 
and I hope that the Institution will receive the greatest possible 
support from the engineers of the Engineering Department. I am 
sure it is of the greatest possible use. In that connection I think 
we are also under an obligation to a guest of ours this evening, Dr. 
Fleming, for the lectures he has given lately in regard to wireless 
telegraphy and so on, which, thanks to the liberality of the Depart- 
ment, some engineers have been able to attend. 

The toast which I have to propose to you is that of * The 
Engineering Department," coupling it with the name of your Chair- 
man, and though to me the mysteries of telegraphy and wireless 
telegraphy are real mysteries, none the less I do, as the head of this 
Department, feel the greatest possible interest in the work which you 
are undertaking, and I congratulate you heartily and genuinely on 
the excellent and efficient way in which that work is done. I thank 
you for having asked me here as your guest to-night. (Applause.) 
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Major О'МЕАКА, in responding, said : 

Mr. Buxton, Sir Henry Babington Smith, and Gentlemen,— 
Before replying to the toast which the Postmaster-General has so 
kindly proposed, I will read a letter which I received from Sir 
William Preece yesterday : 

* MY DEAR O’MEARA,—I am very sorry to tell you that I cannot 
come to the dinner on Tuesday. Му chill has been very trouble- 
some, and I did great harm to myself by going up to town last 
Tuesday and Wednesday. Му doctor has given me strict orders to 
keep to my room, certainly until Thursday next. It grieves me very 
much, for to-morrow I enter my 76th year, and I wanted my old 
colleagues to see that I am still as fresh ason Transfer Day— 39 years 
ago—and as keen as ever in watching and appreciating the progress 
and success of the Engineering Department of the Post Office. 
I regret also that I have not the opportunity to express my very high 
opinion of the work done by the Institution of Post Office Electrical 
Engineers. I wish you all a very pleasant evening." 

Well, gentlemen, I replied to that letter this morning to say that 
the whole Engineering Department and myself very much regretted 
his absence from the table to-night. (Applause.) 

I am sorry to say that at thelast moment Sir Robert Hunter has 
been unable to be present. Owing to a slight accident he has been 
ordered to rest an injured foot. 

I have also received a telegram from a meeting of the North 
Wales Centre of the Institution of Post Office Electrical Engineers at 
Liverpool, sending greetings and best wishes fora pleasant evening. 

I think it is quite needless, gentlemen, for me to say that we very 
much appreciate the presence of the Postmaster-General here this 
evening. We know what a very busy day it has been for him, and 
we quite recognise, I take it, when accepting an invitation that the 
knowledge that he will have to make a speech must rather put him 
in a trying position, especially when he has to be present at so many 
dinners in so short a time as he has in the current month. 

The Postmaster-General has referred to the Buda-Pest Conference. 
Speaking not only for my colleagues—Messrs. Purves and Hill—but 
for myself also, I may say that we have felt it to be a very great 
privilege indeed to place before our foreign colleagues the work that 
is being done by this great Department. (Applause. And I am 
quite sure that the gathering at Buda-Pest will have far-reaching 
consequences. 

We were not only received with the very greatest kindness by the 
officials of the Hungarian Administration, but we had only to express 
a wish to see something or to know something and the next day a 
motor-car was at our disposal, or the information was given us, and 
before we left we were put in possession of all we wished for. 
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Within the last few weeks the Hungarian Administration has 
sent a letter to me informing me that the French Government had 
issued an invitation for the next Conference to be held in Paris in 
1010, and I have been authorised to accept that invitation. 

I may say, in connection with the Buda-Pest Conference, not 
only were there delegates there representing governments, that is to 
say, Officially, but there were also officers of some administrations 
there who had come on leave. Paris is not very far from here, and 
I hope that unofficial delegates will also be admitted to the Paris 
Conference, and some of our officers may in that way be able to take 
part in the proceedings. (Applause.) 

I should like to refer, gentlemen, to the fact that we have present 
here the President of the Institution of Electrical Engineers. 
(Applause.) We cannot forget that this Institution was founded by 
the pioneers of the telegraph industry, and therefore, gentlemen, I 
think it is a very good thing that the present holder of the position 
of President is himself an ex-Post-Office official. And I am quite 
sure that it is your wish that I should offer our congratulations to Mr. 
Mordey in having attained that position. (Applause.) 

Among the successes gained by. officers of the Engineering 
Department during the past year, I should like to refer to the fact 
that three of our officers have obtained the degree of Bachelor of 
Science—Messrs. Addey, Matthews, and Rivers-Moore. 

The Postmaster-General has referred to the Construction Bill, 
which has certainly already helped us to a considerable extent. 

We had a very long correspondence with a certain lady, who 
does not live very far from London, who for a long time had been 
obdurate. The new Act came, representations were made to her, 
but still without effect. It became necessary for our solicitor, who 
does not write quite in the ordinary style, and is given rather to 
archaic phraseology, to serve a notice on our recalcitrant correspon- 
dent. She probably did not quite understand the purport of the 
letter, but was convinced that the time had come for her to take 
some action, and she sent a reply which ends: “ Аз far as I am соп- 
cerned you can put 40,000 poles, or anything else you like, up, down, 
along, across, or all over the road; it is a matter of absolute indiffer- 
ence to me." І may say, gentlemen, we shall not be able to use 
this consent in the general sense that the lady implies. 

Well, gentlemen, I think that all I can do is to offer your 
very sincere thanks to the Postmaster-General for the kindly 
way in which he has referred to our efforts to do our duty. 
(Applause.) 

Mr. Catley proposed the toast ‘‘ The Visitors," coupling with it 
the names of Sir Henry Babington Smith and of Mr. W. M. Mordey, 
President of the Institution of Electrical Engineers. 
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Sir HENRY BABINGTON SMITH, K.C.B., C.S.I., in replying for 
• The Visitors," said: 

Mr. Chairman and Gentlemen,— The admirable arrangement 
which enables me to share the responsibility of responding to this 
toast with so distinguished a visitor as Mr. Mordey, gives me, I will 
not say an excuse, but an excellent reason for a brevity which you 
will all commend. 

I represent here for the moment your visitors, and it has fallen 
to me, in common with Mr. Mordey, to thank you for the hospitality 
which we have enjoyed so much, and for the manner in which you 
have received the toast which has just been proposed. I do so most 
heartily, representing іп the first place the Postmaster-General, and 
as duties—I will not say more agreeable duties—in the House of 
Commons have called him away, I can perhaps speak of him with 
more freedom than I should have been able to do in his presence. 
I think that the Engineering Department, as every branch of the 
Service, has felt the strong personal, and I may say human interest 
which the Postmaster-General takes in every branch of the great 
Service of which he is the head. (Applause.) І am sure that the 
whole Service appreciate that. 

As regards the engineering service, we have special reason to be 
grateful to him іог his success in the somewhat difficult task of 
persuading the House of Commons to pass useful legislation. The 
Teiegraph Construction Act has already been mentioned, but I 
should like to add this was not the only useful piece of legislation 
for which he was responsible. He was responsible for the Act 
renewing and extending the Government's control over Wireless 
Telegraphy—the Wireless Telegraphy Act—and, perhaps still more 
important, he persuaded the House of Commons to pass, before the 
present exigencies arose, an act providing an ample supply of capital 
for the development of the telephone system.  (Applause.) 

Gentlemen, I represent also, in the person of Mr. Gill, the National 
Telephone Company. Іп that capacity I feel myself projected into 
the future. I place myself prophetically on January 151, 1912; but 
then I recollect that if that were so, and if Mr. Gill were present, 
it would probablv not be as a visitor. 

I represent also other distinguished visitors: Dr. Fleming, the 
scientific advisor to the Marconi Company, representatives of the 
great Cable and Telegraph Companies and others; and all of us we 
thank you most heartily for your hospitality to-night. 

It is a great pleasure to take part in the annual gathering of a 
great Department, which is essentially alive. (Applause.) The 
work of the Department is increasing, and broadening and develop- 
ing in many directions, and a Department which has to cope with 
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itself to meet the circumstances. Without recapitulating what has 
been said to-night, I think we may congratulate the Department on 
а most successful year’s work under the direction of your Engineer- 
in-Chief. Itisa great pleasure to be present as a guest at the second 
dinner over which ће |һав presided as Engineer-and-Chief and as 
head of your great service. (Applause. Under his distinguished 
guidance I look forward to a most prosperous future for that service. 
Gentlemen, I thank you once more.  (Applause.) 

Mr. МУ. M. Моврех, M.Inst.C.E., President of the Institution of 
Electrical Engineers, also replied for ** The Visitors." He said: 

I am sure you will appeciate how highly I value the honour of 
being here to-night when I tell you that I am here against my 
doctor's orders, and have come five hours' journey to be here. 

I was particularly anxious to come, because I felt that being 
here I should be amongst friends. I am an old Post Office man. I 
do not forget that I began my electrical work by eleven years as an 
operator in the Post Office, and that I have many friends who have 
remained in it. I am glad to see here to-night my old schoolmaster, 
Mr. Probert, who taught me telegraphy at the Telegraph School 
in Cannon Street—I think it was in 1873 or 1874. Since then I 
have had friendly relations, I am glad to say, with every Chief of the 
Post Office Engineering Staff. I never met Mr. Culley, but I have 
had the pleasure of working with Mr. Graves, Sir William Preece, 
Sir John Gavey, and now with you, Major O'Meara, and other Post 
Office friends, such as Mr. Heaviside, and my old chief at Bradford, 
Mr. Gilpin, to whom I should like on the present occasion to offer 
my thanks for many kindnesses. 

I always think with gratitude of the action of the Post Office 
when I left its service. At that time I was eking out my small pay 
by teaching classes in science and technology in the North of 
England, and when Electric lighting came to the front in 1881 I 
made application to the Postmaster-General for six months' leave of 
absence to see if I could find something better to do. І said that if 
unsuccessful I wanted to come back so that I should not lose 
my eleven years towards a pension, and the Postmaster-General 
generously gave me that leave of absence. 

Speaking here to-night as President of the Institution of Electrical 
Engineers, which now numbers over 6000 members, and that began 
in 1871 as the Society of Telegraph Engineers, I may, perhaps, be 
allowed to say that I and all the other members of the Council 
regret that to-day telegraphy occupies so small a part in the work of 
that Institution. We feel that as an Institution we are broad 
enough to cover and to include all branches of electrical engineering, 
not least those associated with your work. 

In our new building on the Embankment, before the year is out 
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--І am speaking on my own account—I hope we shall be able to 
offer hospitality to the Institution of Post-Office Electrical Engineers. 
And asa believer in the truth of the old adage that union is strength, 
may I also say that I hope that that hospitality may some day grow 
into a closer and more intimate connection. (Hear, hear.) 

I am told that the reason why so few of our members are 
telegraph men is that modern electrical engineering does not interest 
telegraph engineers, and that the two branches are separate and 
apart, that a man can be a very good telegraph or dynamo and 
power engineer without knowing anything of the other branches. 
That may be true, but I also say that a telegraph engineer will bea 
better telegraph engineer if he has the knowledge and follows the 
progress of work in the other branches of electrical engineering. 
(Hear, hear.) І believe, and I believe very strongly, that there are 
many improvements to be made in telegraphic and telephonic work 
by men who have been brought up in heavy electrical work. I 
should like to give one example only. There was a young man 
whom I know аза draughtsman and designer іп a dynamo works. 
He was getting small pay and was not satisfied. He was ambitious 
and able. Through a certain action of mine in connection with a 
patent a little money came into his hands. He came to me and 
said that now he had got this money his wisest course was to go 
home and study telegraphy, that there was more in telegraphy than 
in heavy engineering. He went home. Not long afterwards he 
came to me and asked me to go and see his cable relay. The young 
man’s name was Sidney Brown. (Applause.) By applying to sub- 
marine telegraph work ideas and knowledge obtained by the study 
of heavy engineering conditions he was able to solve a problem that 
had for many years baffled Kelvin and other telegraph men. I 
mention this now because I want you to realise that it is a mistake 
to suppose that you can have water-tight compartments between 
different branches of our profession. (Applause.): 

May I turn. to another subject. І am very glad to be here to 
congratulate you on being the members of what I think is the most 
satisfactory State service in the world. I do so for a particular 
reason. І believe the day is coming when we shall have State rail- 
way control, that all great national services will be controlled by the 
State, and must be so, and I think in the splendid service you give 
you afford the best possible answer to the objections made to the 
transfer to the State of the railways. 

I thank you on my own behalf and that of the other guests here 
whom I represent for the honour and the pleasure you have given 
us In asking us to be your guests to-night. (Applause.) 

Mr. I. PROBERT, rising.to propose the toast of * The Chairman," 
said: My esteemed colleagues are always ready to support a good 
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cause. They “rejoice with them who do rejoice.” То be happy 
together is our highest ambition, and the most elevating hope which 
can inspire a human being 15 to make others happy. The London 
Post Office Engineers delight to foster harmonious conviviality and 
implicit trust in their Chief. It is the true spirit of duty to ably and 
cheerfully support our Chief, and by upholding him we elevate the _ 
whole status of the Department to which we belong. 

When we reflect upon the magnitude of the Engineer-in-Chief’s 
responsibility, the gigantic organisation of the Engineering Service, 
and I may say the manifold generalities of the whole service he is at 
the head of, we must acknowledge that he readily deserves our most 
zealous aid in successfully carrying on the requirements of the Post 
Office Engineering Department. The Post Office Engineer’s motto 
should be “Мий Secundus," and my opinion is that there is not a 
better body of Engineers in the whole world than those in the 
Post Office Service. | 

I remember hearing our revered past Chief Sir William Preece 
many years ago tell a good story of the telephone. It was when the 
telephone first came into practical operation. He was dilating upon 
the marvellous powers of that instrument in transmitting the timbre 
of the human voice, and, as usual, to prove his point he rang up a 
friend and said, “ Do you know who I am?" “Yes,” was the 
answer, “апа I can smell your cigar." Well, now, I am inclined to 
think that if we were in a position to-night to transmit by the aid of 
electricity the aroma of a cigar, our worthy Chairman would only be 
too delighted to waft the fragrance of good fellowship from this room 
to his predecessor Sir John Gavey. There is much more to be said, 
but, as our time is short, I will conclude my remarks by saying that 
I have much pleasure in proposing the toast of our Chairman. We 
hope that he will enjoy good health for many years to come, and 
that on some future date he will be able to say, as Sir William Preece 
said at one of our annual gatherings, that ‘‘the Post Office Engineers 
are always dear to my heart." (Applause.) 

Major О'МЕАКА, replying to the toast of “ The Chairman,” said: 

I have to thank Mr. Probert for the very kind words in which he 
has proposed my health, and for the hearty manner in which you 
have received it. I feel that, perhaps, the Engineer-in-Chief is only 
a bit of useless ornament, and really he does very little work, no 
more than the cross on St. Paul's Cathedral, and if it were not for 
the foundations and for the columns which support the cross, well, 
the cross would not be there! I feel I am more or less in that posi- 
tion, and although I may be exposed to the storms, it is your support 
which enables me to maintain my position. Again I thank you. 
(Applause.) 

Special arrangements for the reception and for the comfort of 
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the guests—about 180 in number—were made by the manager of the 
Grand Hotel, and the dinner was excellent. 

An enjoyable musical programme was sandwiched between the 
toasts, in which Messrs. Willmott, W. H. Matthews, B. M. Brown, 
and S. Levey (all members of the staff) ably took part. 

The general arrangements were under the direction of Secretary 
of Committee Mr. Н. North, and they worked with a smoothness 
which has now become characteristic of these. gatherings, and for 
which Mr. North is entitled to hearty congratulation. 


ORNAMENTAL POLE DIVERSIONS. 


IN response to Mr. Buxton’s wish for an æsthetic telegraph pole 
three designs, illustrated below, have already been submitted to the 
Editors ofthe JouRNAL by Mr. J. Moir. 

‘It will be observed that the middle one combines the provision 
of instruction and amusement for fuer vulgaris, and would, therefore, 
tend to divert the animal from its ordinary insulator-destroying 
pursuits, while, if either of the other designs becomes the standard, 
landowners will compete with each other in the endeavour to induce 
the Department to divert its lines from the roadways to their 
demesnes. 
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NOTES AND COMMENTS. 


ENGINEERING DEPARTMENT ANNUAL DINNER. 


ELSEWHERE we deal fully with the sixth Annual Dinner of the 
Engineering Department, which was held at the Grand Hotel, 
Trafalgar Square, on February 17th. 

It is gratifying to state that the attendance was larger than on 
any previous occasion, with the exception of the farewell dinner to 
Sir John Gavey, C.B. The Engineer-in-Chief, Major O’Meara, 
C.M.G., occupied the Chair, The guests included the Postmaster- 
General, Sir Henry Babington-Smith, K.C.B., C.S.I., and the 
President of the Institution of Electrical Engineers, Mr. Mordey. 
Most of the departments in the Post Office were represented by their 
chiefs. It was, however, a matter of regret that neither Sir William 
Preece, K.C.B., nor Sir John Gavey, C.B., were able to attend. 

As on previous occasions at the Grand Hotel the dinner was well . 
served, and the general arrangements were admirable. 

If there was anything to criticise it was the speeches. The 
impression we were left with seemed to be that none of the speakers 
cared to let themselves go. Possibly the disappointment was due 
rather to the fact that previous dinners have been made the occasions 
for announcements closely affecting the life of the Department, but 
this time we were sent empty away. 

The musical items were individually good, but the programme as 
a whole was rather heavy, and might have been better arranged, 
Where are the lady singers who used to lighten the evening’ S 
entertainment ? |. 

It is only fair to say how the success of these dinners has been 
dependent on the energy and foresight of Mr. Harry North, the 
Honorary Secretary to the Dinner Committee, and to him. thanks 
аге due for the successful arrangements made. 


OUR FRONTISPIECE. 


We are indebted to Mr. G. W. Hook, Superintending Engineer 
of the South Midland District, for sending us the fine photograph 
from which our frontispiece has been produced. The shelter-tent 
shown in the picture is of the type introduced by Mr. Hook—to 
replace the stretched tarpaulins of other days—and now used all over 
the Kingdom. We shall be glad if one readers will favour us with 
photographs of such scenes. 

The interest—indeed, the romance—of the telegraph engineer’s 
life still waits for an able chronicler, and when he arrives our pages 
will give him welcome. 
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THE SuUB-ENGINEERS’ EXAMINATION. 


Considerable interest will doubtless be evinced in the results 
we publish of the Sub-Engineers’ Examination. It is another and 
important step in the working out of the destinies of these officers. 
It will be remembered that, as a result of their representations before 
the Select Committee of the House of Commons in 1906, it was 
decreed on January rst, 1908, that future sub-engineers would, if 
efficient, be promoted to engineerships at the end of three years, but 
the fate of the existing members of the body was left in doubt. 
Subsequently it was announced that the eligibility for promotion of 
those sub-engineers who had passed the three years’ limit would be 
tested by a Civil Service examination, and this was held on January 
26th, 1909, and following days. We congratulate heartily those 
whose names are included in the list of successful candidates. 

To those others to whom the event has been a severe disappoint- 
ment we would also say a word. We are glad that another 
opportunity to qualify is to be granted them, and that if successful 
their seniority will be retained. We hope they will take courage, 
and determine to extract future good from present failure. 

It is for their comfort that we reproduce in abstract an excellent 
leader from the columns of the ‘ Daily Telegraph,’ which presents 
the subject of * Examinations " from a point of view not frequently 
met with, but none the less wise and true. While we are in full 
agreement with the writer that “ Nothing but the prolonged ordeal 
of real life can show the real man," we adhere to the views expressed 
in a previous number that in dealing with large bodies of junior 
officers, examinations are necessary as a test of unfitness and to prove 
the possession of a minimum equipment of mental tools. 

It has been unfortunate for many officers that the test has not 
come at an earlier period in their life, while others have been 
adversely affected by the change in the type of examination, and all 
have suffered from the natural antagonism which exists between 
absorbing official duties on the one hand, and the time necessary to 
acquire material and agility for academic competitions on the other. 
In any case we reiterate our hope that they will yet triumph over 
their misfortunes. 


PARIS CONFERENCE, 1910. 


In connection with the Second International Conference of 
Telegraph and Telephone Engineers to be held in Paris ІП тото, 
we are pleased to be able to give our readers an advance list of the 
subjects with which it is proposed to deal. They are as follows: 

(1) Telephone Service: Manual versus Automatic. 
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(2) (а) Standardisation of Telephonic Circuits; (0) Choice of 
the Frequency, and eventually of the Voltage, at the Terminals of 
the Secondary, with a view to the Assimilation of the Telephone 
Currents to a Sinusoidal Current, in order to unify Theoretical 
Studies ; (c) Conditions of Adaptation of Telephonic Apparatus to 
the Lines; Induction Coils, Microphone Resistance, etc. 

(3) Co-existence of Circuits carrying Strong and Feeble Currents 
on adjoining Lines (methods of preventing inductive and other 
influences). | 

(4) Long-Distance Telephony: Construction of Cables for Long 
Distances; Repeaters; Combinations of Aérial Wires. 

(5) Wooden Poles: New Processes for Preservation by Impregna- 
tion and other Productive Methods; Descriptions of Practice. 

(6) Party Lines and Selective Signalling on Telephonic and 
Telegraphic Circuits. 

(7) Telegraphic Systems for Heavy Traffic: Multiplex Machine 
Telegraphs and the Mercadier System. 


NAMES FOR UNITS. 


In our last number we had an account of the proceedings of 
the International Units Conference, which met in London for the 
purpose of defining the quantities which shall be used for various 
electrical units. This Conference, after deciding that the ohm (defined 
as the resistance of a column of mercury of uniform cross section, 
106°300 cm. in length, and having a mass of 1474521 gms.) shall be 
the first primary unit, that the ampére (defined as the unvarying 
current which deposits silver at the rate of 000111800 gm. рег 
second) shall be the second primary unit, and that the volt shall be 
derived from the two latter, appointed a scientific committee of 
fifteen to direct work in connection with the maintenance of standards, 
fixing of values, and inter-comparison of standards. 

We have rehearsed this, to emphasise the fact that the Conference 
confined itself to values, and in order that we may point out that 
there are important matters in connection with the names of units 
which have long waited attention, and express a hope that the Com- 
mittee may give them this attention at an early date. Take the 
case of the units used in connection with the law of the magnetic 
circuit, now familiarly referred to as the “ ohms law" of the magnetic 
circuit. There can be no doubt that the absence of names for the 
practical units has greatly retarded the spread of knowledge of this 
subject. The term ‘‘magnetomotive force" was introduced by 
Bosanquet, and Oliver Heaviside gave us “reluctance,” but no inter- 
national agreement has yet been arrived at as to the names for the 
units of these quantities. 
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At the Paris Congress of 1900 “ Maxwell” was adopted as the 
name for the unit of magnetic flux at the same time that “ Gauss " 
was chosen for flux density, but no progress was made in connection 
with names for M.M.F. and reluctance, although the suggestion had 
been made in 1894 at the American I. E. E. that ** Gilbert ” should 
be chosen for the former and “ Oersted ” for the latter. 

These names seem quite appropriate, and we hope the Committee 
will hasten the day when— 

Gilberts 
Oersteds 
will be as familiar to the schoolboy as— 
Volts 
Ohms' 

We have in mind another case where the need for a unit name 
has become acute, but it is probably too remote from the point at 
which the newly appointed committee will operate, and more suit- 
able for the consideration of the Paris International Conference of 
Telegraph and Telephone Engineers, providing that America is 
represented. 

Those who are much concerned with telephone transmission 
problems find that confusion is continually occurring owing to the 
use of the word “ miles" in connection with units of standard cable. 
For instance, a certain circuit 100 iles long is equivalent to 5 miles 
of standard cable. Again, two telephone circuits are compared, and 
the audibility obtained over the first is equal to that obtained over 
20 miles of standard cable, and over the second equal to то miles of 
standard cable. 

We are of opinion that the confusion resulting from the use of 
the name of the unit of length might be avoided by adopting a name 
for the unit of standard cable, and that a suitable name would be 
“ Pupin.” 

In the case where local system circuits connect with trunk 
circuits, we should then be able to say, “ where the radial length of 
the junction circuit plus the radial length of the subscriber’s circuit, 
does not exceed nine miles, the allowance is 5 pupins, where it 
exceeds nine miles the allowance is 8 pupins." 

If the reader will repeat this, substituting “ miles of standard 
cable " for pupins, he will realise how confusing the present prac- 
tice 15. 

The matter is one of importance, and we shall be glad if inter- 
ested readers will favour us with their opinions on the subject. 


Maxwells= 


Ampéres = 
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EXAMINATION OF SUB-ENGINEERS FOR 
SECOND-CLASS ENGINEERSHIPS. | 


THE undermentioned officers qualified at the examination held 
by the Civil Service Commissioners on January 26th, 1909, and 
following days. 


Sub-Engineers. 


Mr. C. Leigh Мг. ХУ. С. Burbridge Mr. J. Hume Bell 

» Н.Е.А. Мептап ,, ХУ. Cruickshank ,, R. №. Partington 
„ J. R. Crocker » I. Cobbe ә ХУ. Vickery 

„ J. А. Jack » G.H.A. Wildgoose ,, ХУ. V. Ryder 

„ J. McCandless » С. Bowyer » W. Day 

„ А. Evans » J. Waller » Е.Е. Mitton 

„ J. W. Turner „ А. E. White ‚‚ W. E. Tremain | 
» C. E. Hay „ а. T. Fisher » |. Hope Bell 

„ Н. О. Aspinall » О. МсЕ. Smith ‚ А. Wynne-Jones 
ә C. E. Pollock » J. I. Smith _, A. J. Pratt 

„ D. S. Arundel „ J. D. Stanton ә Н. О. Fleetwood 
» J. S. Elston » |. Buchanan „ C.G. A. McDonald 
» J. А. Morgan „ P. J. Childs ‚ Р.Е. Attrill 

„ W. H. Calveley ,, Н. W. White „ H.R. J. Dunthorne 
» A. Rattue » H. J. Н. Tabor „ О.Р. Moller 

„ F. Lock „ J. В. Laidlaw » Н. С. Beeton 

ә С. Hunter » С. Balchin » |. Coxon 

, W. Dolton ә A. S. A. Johnson ,, А. W. Bartlett 

„ E. J.T. Newton ,, Е. McClarence ә Е.А. Linsell 

» А. W. Field ‚ E. P. Neate „ ХУ. Deane 

» С. Cowling „ ХУ. Atkins ә С. N. MacDermott 


Relay Clerks.—]. Davey; A. Fraser. 


EXAMINATIONS. 


THE following is abridged from the leader columns of the ‘ Daily Telegraph’ of 
February 27th last: | 

" Mr. Balfour has always attached the maximum of importance to reflection and the 
minimum to formulas, and he touched a congenial theme when contending, at the meet- 
ing of the Carnegie Trust, that examinations are an imperfect test of ability. That 
simple truth is of considerable significance in all spheres of life, and neglect of it has done 
more than anything else to pervert the educational systems of nations nearer than China. 
To work for the purpose of answering papers with neatness or despatch, or of passing 
through the more impromptu ordeals of academic heckling, is to sacrifice the very object 
of the process to the method of it. 

“. . . The man who is a walking work of reference upon matters in general can 
scarcely hope to emulate the usefulness of two or three printed compilations, which any 
person may acquire at popular prices. Memory is in itself an immensely useful thing as 
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long as even more important powers are not sacrificed to it, but to cultivate the art of 
memorising above every faculty is to pursue in effect the manufacture of mandarins and 
babus. Many persons of first-class equipment possess also the incidental gift of excelling 
at examinations, but will rarely be found to have owed any of their mental development 
to these tests. . . . In the arena of academic competition certain dexterous faculties 
are brought into play, no doubt, but not the best, and it is not unknown—it is even not 
uncommon—for the man who has been plucked to possess the strength of intelligence 
and character and the individual bent of mind which will ultimately enable him to soar 
above all those who have temporarily excelled him in memorised knowledge. 

ed The process of examination, in a word, may show something of what a man 
knows, but not even all that he knows, nor how long he will know it. Above all, it can- 
not reveal at all the real measure of that intellectual force which makes mere facts—the 
finished articles, as it were, of some minds—the raw materials of others constantly being 
worked up to higher powers of understanding and suggestion. . . . For creative 
energy of mind or character examinations supply a poor measure or none. That is why 
so small a percentage of persons who distinguish themselves so brilliantly in examinations 
distinguish themselves really in life. No amount of pat repetition can of itself carry 
things one inch further than they were before. We can only tell whatis going to happen 
to a mind when we satisfy ourselves that it possesses or lacks certain qualities, which no 
amount of expertness in answering questions will necessarily indicate. Take the case of 
Darwin. Тһеге are profound meditativeness and earnestness of character, and—in a 
sense never excelled—the infinite capacity for taking pains. Не gradually conceives ап 
astounding theory, such as was not conceived, nor could at first be understood, by any 
person at that moment conducting examinations anywhere in the world. Here, then, we 
have that supreme power which does, and always must, elude examiners — originality. 

We think of the case of Darwin, and of the giant labour required to establish 
his proposition. We have singled out one of the master- minds of all time, but similar 
qualities go to all considerable achievement. The power of continuous reflection, the 
ability to keep a fresh eye upon routine, and not to become enslaved to it, that quality of 
earnestness which makes interest intense and keeps it sustained—in a word, the intel- 
lectual vigour and staying power characteristic of the first-rate man—these are qualities 
which tell irresistibly in life, but are not disclosed by examination papers. 

“ar Intuition, imagination, judgment, concentration, resolution, executive sure- 
ness, and rapidity—these are qualities characteristic of earth's demi-gods, but not less so 
in a different degree of thousands of those who at any given moment are taking the 
really directing part in the work of the world. Yet here again are the gifts of which 
competitive examination can give no true comparative assays. Some of these faculties 
may be possessed by those who fail, and not by those who pass. . . . When examina- 
tions have been held, after-life sifts out ability by a process of its own. Then, and only 
then, does it become clear to what degree a man is capable of taking initiative or rising 
to responsibility, of acting with “swift competence in emergency," of forming fresh 
ideas and bringing sufficient driving-power to bear upon the execution of them. The 
truth is, perhaps, that life is only beginning where examinations end. . . . It was 
Sir James Stephen who said, quite truly, that no man knows anything until he has 
learned it over again from a point of view of his own. А great deal of intellectual litter 
falls away unheeded when a man begins to grapple with his special work in life. His 
perseverance and force then come for the first time into play. He has to train himself 
over again. The passing and preliminary tests of the class-room may display the meanest 


efficiency of the candidate. Nothing but the more prolonged ordeal of real life can show 
the real man." 
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INSTITUTION NOTES. 


—a 


COUNCIL NOTES. 


Meetings of the Council were held at Bedford on the 2nd December, 1908, and at York 
on February 3rd, under the chairmanship of Mr. A. J. Stubbs. 


REPRINT OF RULE BOOK. 


The Secretary reported that a reprint of the Rules of the Institution had been circulated 
to members. 


MEMBERSHIP. 


The membership to date is 827, made up as follows, viz. : 


Number on Roll, 31st March, 1908 : . 755 
Resignations i ' ; 9 
Deaths . i ; Д 2 

— II 

744 

New. members : 

Home : 5 | . . 62 
Colonial . А 3 17 
Foreign. Е | ; ; 4 

827 


INsTITUTION AWARD. 


The President's suggestion that the Council should invite essays from members on a 
definite subject, and award a special medal for the best solution offered, is receiving con- 
sideration, and an announcement on the subject will be made in due course. 


CIRCULATION OF JOURNALS. 


The new system of circulation of JoURNALS has been brought into operation and is 
working satisfactorily. | 


LOCAL CENTRE NOTES. 


EASTERN CENTRE. 


The second meeting of the Session was held at Cambridge, on the afternoon of 
Wednesday, December 9th, 1908, when a paper was read by Mr. E. T. Titterington on 
“А Visit to a De Forest Wireless Telegraph Station (Hunstanton).” Тһе chair was 
taken by the President, Mr. J. Jenkin, and there was again a very good attendance. 

The subject was treated under three headings—(a) Theory, (4) Transmitting Station, 
(c) Receiving Station. 

Under (а) the general theory of the propagation of electric waves was briefly 
explained, and the conditions limiting the distance over which the waves could be 
detected detailed. In this connection it was stated that at Hunstanton the effective 
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range is greater during the winter than the summer, and during the night than in the 
day. Section (^) included a description of the method of constructing and erecting the 
mast, details of the apparatus installed, and an explanation of the various items and the 
method of operating. Section (c) dealt with the actions of the electrolytic receiver and 
of the coherer, both being in use at Hunstanton, and also the “ tuning " apparatus. 

The paper was illustrated by numerous excellent diagrams, for the execution of 
‘which Mr. Titterington acknowledged his indebtedness to Mr. W. Scarr. 

A very satisfactory feature was the readiness with which the discussion of the paper 
was carried on. This contributed in a marked manner towards the success of the 
meeting. 


NORTH WALES CENTRE. 


The second meeting of the Session was held on the rgth January, 1909, when Mr. Н. 
Hinton, of the Morfa Nevin Repeater staff, read a paper describing “Some Familiar 
Solenoids and Electro-Magnets in the Instrument Room." Тһе author after briefly 
stating the theory of simple solenoids and electro-magnets, the permeability of iron and 
steel, and the use of the metals mentioned for cores of electro-magnets and for permanent 
magnets, described in detail the construction of the tangent and differential galvano- 
meters, standard and non-polarised relays, E. M. switches, pony and pularised sounders. 

The third meeting was held on the 16th February, when Mr. T. Plummer, Assistant 
Superintending Engineer, gave “А Description of the New Common Battery Trunk 
Equipment at Liverpool," illustrated by lantern slides. Mr. Plummer dealt with the 
subject in his usual thorough manner, and the time allotted (two hours) was insufficient 
for the completion of the interesting lecture. 

Prior to the commencement of the meeting the members inspected the Trunk 
Exchange Equipment and the Power Plant, and Mr. Plummer placed his services at 
their disposal as demonstrator. 

Mention should be made of the assistance rendered by Mr. J. G. Whiteside and Mr. 
W. R. Thomas in the preparation of the slides and the operating of the lantern respec- 
tively. 

On the 16th March Mr. F. Horner will read a paper, entitled “ Knots and Splices in 
their application to Telegraph Construction," and arrangements are being made to visit 
the Lancashire and Yorkshire Railway Company's Power Station at Formby. 

The final meeting of the Session has been tentatively fixed for the 20th April, when 
Mr. С.Н. Vaughan will read a paper on “Тһе Economical carrying out of Works by 
the Concentration of Gangs." The annual dinner will be held on the same date, and it 
is hoped to arrange a visit to either the R.M.S. “ Mauretania” ог К.М S. “ Lusitania” 
prior to the ordinary meeting. 


NORTH-EASTERN CENTRE. 


The second meeting of the Centre was held on the 14th December, 1908, when Mr. 
Bailey read a paper on " Some Notes on the Huddersfield Underground Work." Тһе 
paper proved of great interest, and showed how the difficulties, under which the work 
was carried out, were overcome. The subject of desiccation was treated at some length, 
and the result of the experience gained in this class of work will prove of value to 
engineers when faced with similar problems. А profitable discussion followed, and a 
cordial vote of thanks was accorded to Mr. Bailey, who attended the meeting at great 
personal inconvenience. 

Мг. С. Н. Hooles paper, entitled “ Cost Accounting and Analysis of Cost," was read 
on the 18th January, 1909. The paper outlined an original scheme, claiming that it 
would be possible to build up day by day data for ascertaining the average cost of all 
kinds of works (maintenance and works orders), simplify unit cost accounting, and give 
the capital value of plant, etc. Ап animated discussion ensued, and the desire was 
expressed for the need of a system which would obviate the necessity for so many 
special returns. 
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The 2nd February was a red-letter day in the history of the Centre, when its 
members had the pleasure of entertaining the Council of the Institution, which broke its 
journey to York in order to hear Mr. Carr's paper оп “ Aerial Lines, with Special 
Reference to the Elasticity Effects of Copper Wire." Тһе meeting on this occasion was 
held in the lecture room of the Y.M.C.A., Leeds, and during an afternoon cup of tea 
members had an opportunity of renewing old acquaintances or of making new ones. 

Mr. Carr іп а few words expressed his pleasure and that of his staff in having the 
honour of a visit from the Council to Leeds. 

Mr. Kempe being called to the chair opened the proceedings by stating that the 
meeting marked an epoch in the history of the Institution. This was the first time that 
the Council had been welcomed at the meeting of a local Centre, and he hoped that the 
visits would be continued. Such meetings enabled members to get into touch with 
each other, when, by personal interchange of ideas, information of a valuable character 
was diffused. 

Mr. Carr then delivered his paper. He pointed out that the value of the official 
tables was seriously vitiated by the omission of the important factor of elasticity. Тһе 
speaker gave examples of tables which he had prepared in which the factor of elasticity 
had been allowed for and showed that not only had misunderstanding arisen, but that 
many of the mechanical advantages of copper wire remained hidden, and consequently 
were not appreciated to the extent their importance justified. The advantage of the 
table of sags and stresses advocated by Mr. Carr is apparent, in that whilst allowing a 
good margin of safety at the lower temperatures, the sag at higher temperatures is not 

so much as at present shown, thus minimising the risk of contact faults. А case was 
also made out for the need of a heavier minimum gauge for copper wires on the Depart- 
ment's main lines. 

Ап interesting discussion followed, in which many of Mr. Carr's arguments were 
confirmed. 

The Council moved a vote of thanks to the local Centre, and the proceedings 
terminated. 


NORTH-WESTERN CENTRE. 


The meetings of tbe North-Western Centre continue to be interesting and well 
attended. 

On the 21st December Mr. Guy read a paper on the “ Manchester Electrical Exhibi- 
поп," and specimens of new apparatus and appliances, with a working example of the 
Cooper- Hewitt lamp lent point to an interesting contribution. 

On the 25th January Mr. Smith's paper on “Тһе Chemistry of Telegraph Engineering 
dealt principally with rubber, guttapercha, and wood preservatives. 

Mr. Medlyn's second contribution to the proceedings of the Local Centre this session, 

1z., " The Localisation of Faults іп Dry Core Cables" was presented on the 22nd February. 

It discussed in a practical way, the methods which had proved useful in tests of the kind, 
and showed how accurately faults could be located when the prescribed precautions were 
taken, 

The last meeting of the session will take place on the 22nd March, when Mr. Lawson 
will contribute a paper on “Тһе Manchester Trunk Exchange." 


IRELAND CENTRE. 


The second meeting of the 1908-9 session was held on December 14th, 1908, when 
Mr. Kinsey, Assistant Superintending Engineer, North Irish District, read a paper 
entitled “Тһе Re-wiring of a large Telegraph Office." 

There was a good attendance of members, and keen interest was displayed in the 
Paper. A keen discussion followed the speaker's remarks. 

On January 18th, 1909, Mr. J. J. Dwyer, Sectional Engineer, Waterford, contributed a 
Paper on “ Wireless Telegraphy." Тһе paper was enthusiastically received and well 
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discussed. Mr. J. H. Fossett, Assistant Superintending Engineer, South Irish District, 
presided. 

Mr. Pennington’s paper entitled “ Central Battery Telegraph Systems” was read оп 
February 15th, 1909. The subject was dealt with in a very able manner. Considerable 
discussion followed, in which a large number of members took part. Mr. Sheridan pre- 
sided, and congratulated all present at the interest which is being shown in the Institute 
meetings. The attendances have been excellent considering the long journeys members 
have to make. 

The last meeting of the Irish Centre is to take place on March 17th, when Mr. R. A. 
Weaver will give a paper on “ Renewal of Open Wires." 


NORTHERN CENTRE. 


Four meetings have been held since the last number of the JOURNAL was published. 

On December 14th Mr. J. А. Motyer read an interesting paper on “ Paybills.” The 
manner in which the subject was dealt with showed evidence of very careful preparation 
and intimate knowledge of the regulations governing it. An animated discussion followed, 
in which a large number of thé members took part. 

The fourth meeting of the Session took place on January 25th, Mr. А. С. Lee, B.Sc., 
being the lecturer, and his subject “ Some Alternating Current Measuring Instruments." 
As was anticipated, the subject was treated in a very able manner. The lecture, how- 
ever, took somewhat longer than usual to deliver, and there was not that opportunity for 
discussion which is desirable. 

Our fifth meeting was held on February 22nd, when Mr. Bellwood delivered a lecture 
on “Central Battery Systems with Modifications." Unfortunately on this occasion the 
attendance was very small, only sixteen members putting in an appearance. It must Бе 
very disappointing to those who have given considerable time and labour to the prepara- 
tion of a lecture to find that less than one third of the members are present. It is to be 
hoped that an improvement will take place in this respect, otherwise it is feared that 
some difficulty will be experienced in obtaining promises of lectures in future sessions. 
Those who were absent on this occasion missed what must rank as one of the most able 
and most useful lectures of the session. The discussion, in which several of the members 
took part, showed that the lecture had been followed very closely, and must have com- 
pensated the lecturer somewhat for the smal] attendance. 

Our sixth meeting was held on March ist, when Mr. J. Fraser lectured on the “ Theory 
and Development of Central Battery Telegraphs." The attendance on this occasion was 
very good indeed, and the lecturer was followed with close attention. Тһе discussion 
which followed was both useful and interesting. 


SCOTLAND WEST CENTRE. 


Once more we are indebted to Mr. Hetherington for the opening paper of the session. 
The meeting was held on the 4th February, and the few who gathered together experienced 
a fine treat. Mr. Hetherington's subject was “ Telephone Transmission," and, naturally, 
he followed on his paper of last session, the one being sequel tothe other. The treatment 
was partly theoretical, partly practical, and the two were welded into one harmonious 
whole. 

The second meeting was held on the 25th February, the chair being taken by the 
Superintending Engineer. Mr. J. W. Woods, Assistant Engineer-in-Chief was present. 

Мг. J. Richardson read a paper entitled “ Some Considerations involved in the transfer 
of the National Telephone Company's System : (1) Accommodation for plant, (2) Layout 
of Exchanges, (3) Maintenance of local telephone systems." 

The discussion was opened by the Chairman who dealt particularly with the mainten- 
ance question. Other speakers followed, and finally Mr. Woods gave a short address on 
the various points which had been raised. 
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METROPOLITAN CENTRE. 


The Metropolitan Centre meetings of January and February were occupied by 
Mr. A. W. Martin with a very excellent paper on “Тһе Loading of Underground 
Circuits.” Discussion, though necessarily restricted owing to the length of the paper, 
was of a high standard, Mr. S. A. Pollock’s contribution thereto being rendered extremely 
useful and interesting by the use of lantern slides to illustrate his several points. The | 
lecture will, it is hoped, be printed for general circulation to the members of the Institution; 
it certainly forms a most valuable contribution upon a theme of general interest concerning 
which much information is not available. 

The evergreen subject of “Тһе Training and Education of a Post Office Electrical 
Engineer" was treated with originality and human sympathy by Mr. A. W. Heaviside 
ilate of Newcastle) on March 8th. The conclusions of the lecturer were vigorously 
applauded, and the discussion was animated and interesting. 


SOCIAL NOTES. 


METROPOLITAN SOUTH DISTRICT. 


Members and friends of the staff of the Metropolitan South District held their 
annual social gathering on the 20th February last at Wandsworth Common on lines 
similar to those of previous occasions, the large rooms being decorated and transformed 
by the Committee and a bevy of willing helpers into a veritable fairyland. 

Mr. А. Moir presided. Amongst the visitors present were Mr. А. J. Stubbs, Mr. С. 
T. Fleetwood, Mr. T. Harrison, Mr. R. МсПгоу, Mr. T. F. Purves, and Mr. T. E. P. 
Stretche. 

The programme was conveniently divided into four parts, concert and dance alter- 
nating. 

The vocalists were Mesdames A. A. Little and Mary Tynan and Messrs. Alec Gamgee 
and S. Lees Bickerton. Violin solos were contributed by Mr. W. С. Southcombe, and 
recitations by Mr. J. Jesson French, whilst Messrs. J. Hillier and J. Lewis sustained the 
humorous section. Тһе introduction of the Metso Orchestra with Mr. H. J. Bullard as 
conductor was a pleasant surprise to everyone present. 


METROPOLITAN NORTH DISTRICT. 


On Saturday, March 6th, the Hornsey Section (Metropolitan North District) Staff 
Dinner was held at the Finsbury Park Hotel. Mr. T. Lewis presided over a gathering of 
about 150 including representatives from other Sections, Districts and Departments. 
During the evening the Chairman made various presentations on behalf of the Staff to 
ex-Linemam С. Walters on his retirement after thirty-nine years’ service. Mr. E. J. 
Eldridge (Assistant Superintending Engineer), and Messrs. N. Bathurst and H. C. Price 
testified to the ability and zealous industry which characterised Mr. Walters’ term of 
service in the District, and several of his late colleagues contributed to a “ send-off," 
which spoke eloquently of the respect and esteem in which he was held by all who were 
associated with his work. А very good musical programme completed a most successful 
evening. 


VISITS TO WORKS, ETC. 


NORTH-WESTERN CENTRE. 


By the courtesy of the National Telephone Company, Limited, the members of the 


North-Western Centre visited the City Exchange, Manchester, on the 22nd and 23rd 
February. 


77 


SOCIAL CHESS CLUB NOTES. 


The Exchange, which it is expected to open on the 20th March, is being installed by 
the Western Electric Company, and the equipment is of the standard design. 

The parties were conducted by the District Manager (Mr. Taylor), the Chief Electrician 
(Mr. Wallace), and the Clerk of the Works (Mr. Hughes), and to these gentlemen the 
thanks of the Institution are due for the care with which their self-imposed duties were 


performed. 


METROPOLITAN CENTRE. 


During the quarter visits have taken place as under : 

January 4th.— Holloway Factory. 

18th.—Stores Department, Mount Pleasant (second visit). 

February 1st.—Lots Road Power Station. 

Good attendances being secured ineach instance. Efforts are being made to re-arrange 
the postponed visit to the Cable Ship and Submarine Depot, and to meet the wishes of 
the large number of members who would otherwise be unable to attend a Saturday 
afternoon will be arranged for if possible. 


CHESS CLUB NOTES. 


THE Chess Club has proved very successful since the notes for the preceding issue 
were written, having won each of the six League matches contested. The result of the 
individual matches and the total score to date are shown in the following table 


Engineering Department | | Cames ЗЕ сз, Matches. 

Шашы Played.| Won. Lost. | Played. Won. | Drawn.| Lost. 

————Ó—— а | кен 

Local Government Board II. 10 6 4 | 

India Stores Depót 4 | 12 8 4 | 

Patent Office II . : 12 8 4 6 

L.C.C. II А ; : | 12 7 5; = 

G.P.O. Stores П . : 12 8% 3} | 

Paymaster-General | 12 8 4 |! 

Total for the whole season . | 102 бі E I 


About 100 members and friends attended the Club's headquarters on February 2nd, 
when Mr. I. Gunsberg delivered an interesting lecture on the recent Lasker-Tarrasch 
match, and the lessons to be drawn from the now famous fourth game. The lecture was 
followed by simultaneous display on twenty boards, ten of which were taken by members 
of the G.P.O. (North) Chess Club. Most of the games were well contested, and as the 
result of nearly three hours' play Mr. Gunsberg won 12, drew 5, and lost 3. Mr. W. 
Harrison scored a win for the Engineering Department, and Messrs. Stattery, Stephenson, 
and Turner secured draws. Of the G.P.O. (N.) players Messrs. Liddell and Light won, 
aud Messrs. Bunce and Jamieson drew. 

Four members of the Club were included in the Post Office team which beat the 
United Banks in February by 26} games to 23$, and of these Messrs, Turner, Bartholomew, 
and Smerdon were successful. 
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A whist drive, the first social club gathering graced by the presence of ladies, was 
held оп March 6th, at “ Tiffin's," Cheapside, Е.С. Despite the inclement weather, over 
160 persons assembled to spend what proved to be a most enjoyable evening. Some 
valuable prizes were provided by the Committee, and two extra prizes were generously 
given by Messrs. Kempe and Stubbs. At the close of the evening Mrs. Noble kindly 
presented the prizes, and Mr. Noble, in a short speech, welcomed the action of the Com- 
mittee in organising the drive. He pronounced the gathering a success, and expressed 
the hope that it would prove to be the forerunner of many. The warmth with which his 
remarks were applauded was evidence that all present shared the same hope, and deter- 
mined the Committee to hold two whist drives each season—one in late autumn, the 
other in the spring. It should be added that the excellent arrangements made by the | 
caterers, Messrs. Tiffin, conduced materially to the success of the evening. 


The Annual Club Supper will be held early in April. 
W. H.S. 


BOOKS RECEIVED. 


‘Life of Sir Charles Tilston Bright, by Cuas. BRIGHT, F.R.S.E. Archibald Constable 
& Со. 12s. ба. net. 

‘The Telegraphist's Guide,’ by BELL and Witson. S. Rentell & Co. 25. net. 

‘Telegraphy and Telephony,’ Бу Н.Р. Few (E. in C.O.). ‘Questions and Solutions.’ 
Ordinary grade papers 1904-8. 25. 

We regret that we are unable to deal with these books in this issue owing to want of 
space. 


OCEAN CABLE TARIFFS. 


INTERESTING contributions on this subject, which of late has occupied much space іп 
the public press, appear in the March numbers of the ' Westminster Review ' and pe 
‘Fortnightly Review.’ Both are from the pen of Mr. Charles Bright. 


FOREIGN AND COLONIAL NOTES. 


WE shall be pleased to receive communications of interest from readers abroad. 


CORRESPONDENCE. 


To the Editors of THe Post OFFICE ELECTRICAL ENGINEERS’ JOURNAL. 


ELECTRIC TRAIN STAFF FAULTS. 


А RECENT number of the JOURNAL contained an extract from a railway periodical 
showing that a train on the Great Northern Railway of Ireland had been “ held up” bya 
spider. 

It may be interesting to know that whilst an informal chat was proceeding after our 
late Institution meeting it transpired that an identical stoppage occurred about eight 
years ago in the North of Ireland, and was very carefully investigated at the time by the late 
Mr. James Walby, who was satisfied that a bluebottle fly had caused it, having been 
caught between the contacts of the signalling key and crushed. 

I should possibly explain that the Train Staff Instrument has an iron drum-head con- 
taining all the working parts, and that it is generally locked up for periods of about one 
month at atime. The drum-head has a series of iron discs which revolve when a staff is 
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inserted, or withdrawn. It has openings on the underside to permit of this taking place, 
and through these the small creatures pass to shelter. Some time ago a lineman, on 
opening an instrument in County Cork, found a mouse’s nest and young mice in it, filling 
the recess in which the battery press key is often kept. The “ wee timorous beastie " was 
evidently not afraid of the revolving mechanism, but how it determined that it had just 
sufficient clearance I do not know. 


А. T. Kinsey, A.S.E., Dublin. 


STAFF CHANGES. 
BRITISH POST OFFICE. ENGINEERING DEPARTMENT. 


PROMOTIONS. 
District. | Name. | Appointment. Previous Service. 
ту wes та) ae Е : F cx о па 
Еліп С.О. Greene, T. . „ Clk., зга СІ. ' Sr., Cir. Office, 1906. 
Е. іп С.О. Flanagan, W.J. . Clk., зга Cl. Sr., Cir. Office, 1906. 
E. in С.О. аа P. F. . . Clk., зга СІ. | S.C. and T., Redhill, 1902. 
RETIREMENT. 


| | СІЕЯ 
Е. т С.О. Brighton, W.G. . Engr., 2nd Cl. | E.T. Co., 1866; P.O., 1870; Relay 
| Clk., 1857; Engr., 2nd СІ., 1895. 
t 


TRANSFERS. 
District. 
Name, Rank. 

| From. To 
Cowie, F. E. W. 5, Engr., 2nd СІ. Sc. W. 5с. Е. 
Whillis, C. . Engr., 2nd СІ. E. in С.О. N. 
Twells, W. E. . Engr., 2nd СІ. E. in C.O. N.M. 
McMorrough, J. e Engr., 2nd СІ. Met. S. N.M. 
Hill, J. G.. . d Engr., 2nd CI. E. in С.О. S.M. 
Giffin, А. Е. . Engr., 2nd СІ. Met. C. S.M. 
Gray, А. . ; $ Engr., 2nd Cl. Met. S. N.E. 
Cheshire, F. W. . Engr., 2nd Cl. N. E. in C.O. 
Stevenson, B. J. : Engr., 2nd СІ. E. in C.O. N. Wa. 
Anson, B.O. . «, Engr., 2nd СІ. E.inCO. | N.E. 
Tinsley, W. S. . . Engr., 2nd СІ. Met. N. E. in C.O. 
Wells, В.А. . SO Engr., 2nd CI. | E. in С.О. Met N. 
McNicol, A. J. . a Engr., 2nd СІ. | Met. S. S. (R E.) 
Fulcher, H. W. Т Engr., 2nd СІ. E. L. and P. E. in C.O. 
Moller, O. P. . ‚| Sub-Engr. E. in С.О. Met. N. 
Cowling, а. . >, Sub-Engr. Met. N. E. in С.О. 
Hill, С.А. р. . "m Sub-Engr. | Met. С. Е.іп С.О. 
McCormack, W.  . Sub-Engr. N.M. Met. C. 
Gilbert, D. P. . Sub-Engr. N. Wa. E. in C.O 
Brodie, C. C. . : Clk., 2nd СІ., Ldn. Met. N. Met. S. 
Parish, G.J. . | Clk., 2nd Cl., Ldn. | Met. 5. Met. М. 
Starkey, Е. А.. . Cik., зга CLl, S.E.'s Office S. (R.E.) E. 
Hansford, W. . — . Clk., 3rd CL, S.E.'s Office S.M. | S. Wa. 
Clements, G. T. . | Clk., 3rd Cl., S.E.’s Office! S. Wa. | 5.М. 
Martin, Н.Е. . .'Clk., зга Cl., S.E.’s Office N.W. | Met. C. 
Colman, W. À. . | Cik., зга CL, S. E. s Office | S.M. | Met. М. 
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Post Office Eleetrical Engineers’ Journal. 


THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. 


By J. E. Таугок, A.M.I.E.E. 


(Continued from p. 6.) 


ExcEPT the object to be attained there is little in common 
between the current-spreading and inductive systems of wireless 
telegraphy and the subsequent Hertzian wave methods. The line of 
demarcation is sharply defined both in details of the means used and 
principles of operation. 

Basic PRINCIPLES OF HERTZIAN METHODS.—Actual emission of 
energy, rather than mere expansion or swelling of an electro-magnetic 
energy system, is involved. There is an actual detachment of energy 
which acts independently of the source of emission and therefore 
operates under quite different limitations and laws. Expanding 
surfaces or shells of constant thickness involving laws of the square 
of the radial distance rather than expanding spheres or volumes 
involving the cube of the radius are concerned. The result of such 
a change of conditions on the attenuation of energy with distance 
from the source, apart from the obvious advantages of manipulation 
and control of the detached energy, will be apparent, and in this fact 
lies the main reason for the displacement of all the older systems by 
the method of emission of Hertzian waves, now known as radio- 
telegraphy. 

EVOLUTION OF METHOD.—The system asa whole is a product of 
the physical study of high-tension electrical phenomena ; of electro- 
static machines and induction coils rather than of currents and 
dynamo-electric machinery. Without the conception of electric 
displacement in its relation to the laws of electro-statics Maxwell 
would never, in all probability, have formulated his electro-magnetic 
theory of light, nor predicted the possibility of producing electro- 
magnetic waves of much slower periodicity than those constituting 
light. 
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It was by the study of the spark phenomena accruing upon the 
discharge of Leyden jars and conducting surfaces of small electro- 
static capacity that Hertz was able to demonstrate the production 
and existence of the waves and to investigate their undulatory 
properties. Branly’s radio-conductors, now popularly known as 
coherers, were discovered by the agency of electric sparks produced 
in the vicinity. Lodge’s classical researches on the behaviour of 
oscillating discharges from Leyden jars and the production of waves 
on conducting wires aimed at the realisation of Maxwell's predictions, 
but had special reference to the theory of lightning conductors and 
lightning protection, and concerned electro-static phenomena in a 
pre-eminent degree. Through his familiarity with high-tension 
electrical discharges, though they mainly concerned effects in high 
vacua, Crookes was able in 1802 to discern and predict the appli- 
cation of Hertzian waves to wireless telegraphy. A demonstration 
of the possible utility of the coherer for this purpose when excited by 
electric sparks was given by the writer at about the same time, an 
electro-static machine being used for transmitting. Marconi’s 
attention appears to have been directed to the subject in 1895 as a 
result of instruction in electric wave theory by Prof. Righi, himself 
a foremost investigator in this branch of physics, and well accustomed 
to high-tension electric discharges. The evolution of radio-telegraphv 
was undoubtedly a result of investigations in high-tension electrical 
effects, having for their object the fuller comprehension of the under- 
lying laws and the advancement of physical knowledge. Familiarity 
with and a due understanding of electro-static phenomena was very 
much the exception rather than the rule in the electrical profession 
at this time, hence the attitude of disparagement very frequently 
assumed, but which arose mainly from lack of knowledge and 
insight. | 

CONTEMPORARY STANDARD OF KNOWLEDGE.—For any really 
useful estimate of the degree of novelty involved in the invention or 
discovery of a new method or process whereby practical use is made 
of the results of scientific investigation, it 1s desirable to consider 
not only the standard of scientific and abstract knowledge con- 
temporary with the discovery, but the standard of knowledge of the 
practical engineer into whose realm the discovery is introduced ; 
the more so because the scientist is prone to appraise from the point 
of view of its value as an addition to knowledge, while the practical 
engineer is much more concerned with the commercial value in 
regard to its applications. The latter is also, without doubt, the 
ruling factor in the popular estimate of credit due to an inventor. 
In view, however, of the far-reaching consequences of additions made 
to scientific knowledge, the intrinsic value in this respect must be 
held to outweigh any commercial worth in an invention. Marconi's 
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early methods certainly constituted a scientific achievement of no 
mean order, but they can hardly be said to have involved hitherto 
unknown principles in physics. The ground-work had already been 
laid by slow and laborious investigations by men who did not 
concern themselves with commercial applications. There can be no 
doubt, however, that his proposals and demonstrations widened the 
field of vision of the scientists, and fully awakened them to the | 
practical importance of the principles previously discovered. On 
the other hand, so far as the prevalent standard of electrical 
knowledge in the electrical engineering profession was concerned, 
it must be insisted that electrostatics held no place. Electrostatic 
theory was generally disregarded, if not neglected. Though it was 
an asset of the educational training of the electrical engineer, his 
attention was so wholly directed to the development of electrical 
machinery and the applications of electric currents that his knowledge 
of advances in pure electrical theory was extremely limited. Indeed, 
his conceptions of electrostatic fields, despite familiarity with the 
idea of magnetic fields and lines of force, were practically nil. 
Tesla’s demonstrations in 1892 had awakened some interest in high- 
tension phenomena, but it was of a superficial and transient nature, 
whilst having small educational value owing largely to the uncon- 
vincing explanations put forward to account for the effects produced. 
In other words, electrostatics had been relegated to a “ back seat," 
and few, even of the foremost scientific men of the day, really had 
anything more than a scant insight of the nature of, and laws 
governing, electrostatic fields, or appreciated the inner meaning of 
the work of Hertz. To substantiate this statement it is only 
necessary to mention one or two of the wholly inadequate and 
unsound conceptions which were promulgated from men of dis- 
tinction іп science and engineering soon after Marconi’s achieve- 
ments had begun to attract attention. Thus, distinctions: were 
freely drawn between electrostatic waves and eléctro-magnetic 
waves ; electro-magnetic induction was ‘often held to be an effect 
of electro-magnetic waves, whilst electrostatic induction constituted, 
or was produced by, electrostatic waves. Then electric waves 
were held to be synonymous with changing electrostatic induction 
or with electro-magnetic induction as fancy dictated, in spite of the 
widely different laws connecting distance with effect produced. They 
also became mixed up with X rays, there being, in some cases, а 
tendency to regard the radiation of waves as an effect proceeding 
directly from the spark itself, as evidencéd by proposals to put a 
reflecting surface behind the spark gap in order that radiation in one 
direction only might be produced. Many other ideas equally 
grotesque in their inadequacy might be quoted. Indeed, the idea 
of wave formation from the electrostatic field of force about the 
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antenna or the simple Hertzian oscillator itself was slow to present 
itself, in spite of the Hertzian diagrams which had been published 
six or seven years previously. In fact, these diagrams remained 
almost in oblivion until applied to the explanation of Hertz wave 
formation in wireless telegraphy, first, it is believed, by the writer in 
1897, and again in a modified manner in 1899 in articles published 
in the London ‘ Electrical Review,’ after which they quickly became 
appreciated more generally. То mention only one more of the many 
unsound conceptions current at the time of Marconi's early work, 
there was great diversity of opinion as to whether the antenna was 
not merely ан agent whereby the waves generated by the Righi form 
of oscillator (used as a spark gap) were enabled to produce inductive 
effects at a distance, the view sometimes held being that the antenna 
was thrown into ripples or short electric oscillations of a length 
determined solely by the size and character of the Righi oscillator. 
Professor Righi himself was inclined at the outset to infer that the 
results obtained by Marconi were made possible by the use of the 
Righi oscillator. It was quickly demonstrated, however, that its 
function was merely that of discharging electrodes allowing the 
charged antenna to discharge itself to earth with sufficient sudden- 
ness to produce oscillations of a period determined by the electrical 
constants of the antenna and not of the Righi oscillator. АП this, 
of course, tends to show the general haziness which obscured the 
whole. subject at this early date. 

Some idea of the nature of Marconi's views at this stage may be 
gathered from a perusal of his first published patent specification, 
though it should be stated that he did not publicly expound these 
views, nor claim for them any other use than that of rough working 
hypotheses. In the first place he was inclined to regard the prin- 
ciple of operation of the earthed elevated capacity system as essen- 
tially different from his reflector system, in which no earth connection 
was used and a simple form of oscillator served to radiate waves. 
In the former case transmission was supposed to be effected by elec- 
trical vibrations set up in the ground and propagated through the 
ground. He was wont to adduce as arguments in support of these 
views — 

(а) That the waves, if any, produced could not be reflected as 
could Hertzian waves. 

(b) That hills and mountains failed to screen off the effect. 

(c) That the distance at which signals could be detected increased 
greatly with increased height of the elevated capacity. 

With regard to the last argument the idea was that a greater shock 
would be imparted to the earth by the discharge of a highly elevated 
capacity than by one less highly elevated. 

It has sometimes been noticed that no reference is made to 
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elevated wives in Marconi’s early patent specification. The reason 
for this is that Marconi had in mind elevated capacity areas, such as 
plates, drums, or cylinders and wire netting. The first use of simple 
elevated wires occurred in trials carried out, with the assistance of 
officials of the British Post Office, on Salisbury Plain in September 
and October, 1896, the trial of a simple wire being made at the 
instance of the late Mr. John Chapman, who foresaw difficulties in 
the way of using the proposed forms of highly elevated capacity areas 
in exposed positions during stormy weather, especially on shipboard. 

CONFLICT OF THEORY AND PRACTICE.—Marconi never laid 
stress on theories, always preferring to be guided solely by experi- 
mental results, and his successes were all attained by sheer applica- 
tion and persistence, combined with aptitude for experiment and 
memory for detail. A little theory and a lot of practice, together 
with unbounded enthusiasm, marked his progress from the begin- 
ning. With a few prominent exceptions advances in radio-tele- 
graphy have been attained, first by practical results, followed 
afterwards by theoretical explanation. Where theory has preceded 
practice it has frequently proved inaccurate, as in the matter of the 
effect of earth curvature, when, reasoning on the basis of rectilinear 
propagation, the prophets foretold a quick limit to the radius of 
communication from this cause. Again, when this was refuted by 
experiment, these same prophets ventured again to assert that even 
though it were possible to communicate great distances by estab- 
lishing powerful stations, the overwhelming radiation produced must 
necessarily be fatal to the use of short range and moderate range 
installations, and that the proper function of radio-telegraphy as a 
means of communication for ships at sea would be totally destroyed. 
Tuning they regarded as existing more in the imagination than in 
reality, or at the most as a mitigation, but by no means a cure for the 
evil. As a matter of fact, the operation of high-power stations for 
transatlantic communication has unfolded a degree of immunity 
from interference between stations of widely different wave lengths 
which the most sanguine had hardly hoped for. On the other hand, 
a faculty for grasping the principles underlying a series Óf results 
can hardly be said to have been Marconi's forte. In the matter of 
the theory of coupling resonant circuits there can be little doubt that 
practical use of diminished coupling was made by Marconi in some 
of his earliest tuning tests; indeed, this is clearly shown by the 
diagrams published by him some time previous to Wien's theoretical 
disquisitions on the matter, but as a principle underlying the results 
he obtained there is nothing to indicate that the coupling idea was 
grasped, nor the utility of diminished coupling (obtained by the use 
of detached tuning inductance spirals in the antenna) specially 
appreciated by him. 
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Бакіх Post OFFICE ASSOCIATION WITH MARCONI.—In Мау, 
1896, Marconi wrote to Sir William Preece, then Engineer-in-Chief 
to the British Post Office, outlining some of the results he had 
obtained in wireless telegraphy by a new method, and by means of 
which he claimed that it would be possible to signal at least twenty 
miles and overcome obstructions, such as hills or other obstacles, if 
desired. In reply he was told that facilities would be afforded him 
for demonstrating the utility of his apparatus if he would bring it to 
the Post Office. The offer was accepted and Marconi brought over 
from Italy a number of home-made and somewhat crude appliances 
for the production and detection of Hertzian waves, in which a 
modified and very sensitive form of Branly’s tube was used as the 
means of picking up the waves and operating a telegraphic receiving 
instrument. 

NOVELTY OF THE MARCONI APPLIANCES.—None of the individual 
appliances can be said to have been novel in themselves, but the 
methods of utilising them embodied several features of novelty. In 
other words, the receiver was an improved Hertzian wave detector, 
whilst the sending apparatus did not differ very materially from 
known forms of Hertzian oscillator; but the plan of connecting each 
of these in acircuit containing an elevated capacity area and utilising 
a connection to earth embodied the primary elements of success for 
radio-telegraphy. The method of isolating the oscillation or high- 
frequency circuit or circuits, іп which the coherer was connected, 
from the auxiliary circuit and appliances (battery, relay, etc.) by 
means of small choking coils also appealed to the writer as a novelty 
in Hertzian detectors, and was undoubtedly correct in principle. Up 
to this time there does not appear to have been any published record 
of serious attempts to utilise Hertz waves for wireless telegraphy, 
though it shortly transpired that Sir Henry Jackson had been 
engaged on the subject in the British Navy during the previous year 
(1895). Popoff, in Russia, had also struck the idea pretty closely, 
while Sir William Crookes’ surmises have already been mentioned. 
It also appears that Dr. Alexander Muirhead had donea little work in 
the same direction. In no case, however, can it apparently be stated 
definitely that any results had been published, and it is to Marconi 
that the credit of pushing the application to a practical issue must be 
awarded. | | 

As already mentioned, the first proposals of Marconi involved an 
alternative method of communication, using plane parabolic copper re- 
flectors together with his modified transmitters and receivers, after the 
manner of the original Hertz methods—that is, without any earth 
connection or elevated capacity. In the reflector arrangement the 
radiator or transmitter and the conducting strips or “ wings" 


attached to the coherer were alwavs carefully tuned to one another 
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by adjustment of the length of the wings. Tests of the receiver 
when adjusted in the receiving reflector certainly showed that 
Marconi had succeeded in constructing а coherer which, for sensi- 
bility combined with reliability, considerably surpassed anything 
that had been done previously. It is within the writer's experience 
of the receiver thus arranged that it would give perfect reproduction 
of Morse signals when using a small trembler bell excited by one 
small dry cell at a distance of fifteen or twenty feet, coppers strips 
or wings one foot long being attached to the bell terminals. The 
plane parabolic reflector which embraced the receiver was one of a 
pair constructed in the Post Office workshops, and had an aperture 
of six feet and a width of four feet. That the reflector method 
involved the use of Hertzian waves was not, of course, open to 
question, but it was the widely different character of the results 
obtained with the elevated capacity arrangement, together with its 
power of bridging obstacles, that led Marconi to suspect a different 
type of electrical operation and a different principle in the latter 
case. 
(To be continued.) 


Erratum.—In the last number an uncorrected error appears on 
page 3, line 5. For “ Loch Тау” read “ Loch Ness."—]. E. T. 
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RADIO- TELEGRAPHIC APPARATUS FOR SHORT 
DISTANCE TRANSMISSION. 


Ву А. С. Воотн. 


IN conjunction with Mr. J. E. Taylor the writer recently carried 
out some experiments between the Post Office radio-telegraph 
stations at Skegness and Hunstanton, with a view to obtaining a 
simple and cheap yet satisfactory means of transmission for short 
distances, such as is required between the mainland and small 
islands around the British coast. In such cases there is not much 
telegraphic traffic, and the provision of a submarine cable is pro- 
hibited on account of the costly and frequent repairs rendered 
necessary by the action of tide races in chafing away the protective 
sheathing against the rocks. 

The following is a brief outline of a portion of the series of tests 
made. 


Моток-Сак 
IGNITION COIL. 


~ 


Іп the experiments it was arranged that the height of the aérial 
wire should not exceed 80 feet. Two 1% stranded copper wires were 
joined together at the base, but separated by about 4 feet with 
wooden spreaders till they reached the required height of 80 feet ; 
they were then extended outward and downward in opposite 
directions for 70 feet. The insulators were 6-inch ebonite links. 
The earth-plate was the ordinary earth-plate of the station, being a 
fan of 6-inch copper strips buried about two feet below the surface 
of the earth. 

An,ordinary high-speed trembler ignition coil, as used on present- 
day motor cars, and costing about 25s., was supplied with current 
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from three small secondary cells. Тһе high tension side was joined 
to a spark gap consisting of two brass balls, 1 inch in diameter, 
separated 4'5 of an inch. Each side of the spark gap was connected 
to a Leyden jar of ‘003 microfarads capacity, and the other coatings 
of the two jars were connected together through an inductance of 


2.--Максохі MAGNETIC DETECTOR. 


four turns of stranded copper wire wound on a wooden box, approxi- 
mately 12 inches square, giving a wave length of about боо feet. 

Four turns of similar wire wound on another box of the same size 
were placed in the aérial circuit. Тһе boxes were arranged to be 
movable so that the degree of coupling could be varied. 

An ordinary Morse telegraph key without special contacts was 
used for signalling. 
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A sketch of the transmission connections 15 given in 1. 

In another experiment the separate aérial inductance was omitted 
and a direct connection made from the two ends of the jar circuit 
inductance to the aérial and earth respectively. These connections 
are shown dotted in the figure. 

Subsequently experiments were made with enclosed glass plate 
condensers in place of the jars, which are liable to be broken, with 
the result that three plates six inches square of 2102. glass, coated 
on both sides with tin foil five inches square, gave very closely the 


3-—De Forest ELECTROLYTIC RECEIVER, ЕТС. 


same value as the two jars in series, viz. "0015 mf. ; and the induc- 
tance was made by four turns of 5*5 electric light wire with the turns 
wound side by side. 

The current through the primary of the coil was 1:5 to 2 ampéres, 
and that in the aérial, as shown by a Duddell thermo-ammeter, was 
from 177 to 2 amperes. 

Good, reliable signals of almost a musical note were received 
across the sixteen miles separating the two stations by means of a 
De Forest electrolytic receiver and by a Marconi magnetic detector. 

Two views of the latter, one with the clockwork driving gear 
exposed, are shown in 2, and a view of the former with the aérial 
switch, potentiometer, etc., is shown in 3. 
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THE PARIS FIRE—AND AFTER. 
By D. Н. KENNEDY, A.M.I.E.E. 


WAITH that love of symmetry which is so evident to the visitor, 
the Parisians have arranged their telephone exchange system so that 
it consists of one large central exchange, surrounded by six others, 
spaced so as to almost.form a hexagon. Тһе Central Exchange, 
known as “ Gutenberg," had plant of the magneto type for 28.000 
subscribers, and in addition the building accommodated the Trunk 
Exchange. І visited this building in August, 1907, and I remember 
very clearly two impressions made on my mind: (1) The great 
magnitude and value of the plant concentrated in one building—over 
17,000 subscribers' lines were at work ; and (2) one could not escape a 
feeling of regret that so modern and enterprising a city as Paris 
should still be using apparatus of a type which had been discarded 
so largely elsewhere. 

On the evening of Sunday, September 2oth, 1908, practically the 
whole of this huge plant was destroyed by fire in a few hours. The 
fire started at 7 o'clock in the evening, at a time when there were 
only forty operators on duty—on ordinary days the staff reaches 
1400. 

Interviewed by ‘ Le Journal,’ after her escape, one ofthe operators 
stated: “ The building is divided into four distinct parts: The 
first floor, which serves for the suburban lines, and provincial and 
foreign trunk lines; second floor, serving numbers 10,000 to 20,000 ; 
third floor, numbers 20,000 to 30,000; and the fourth floor 30,000 to 
40,000. It was exactly 7.15," she said, “ when suddenly the odour 
of burning gutta-percha attracted the attention of the chief operator 
on the fourth floor. А rapid inspection showed that the cables were 
cut off, or else a short circuit had been produced. We were instructed 
to cease work and leave the building as quickly as possible.” 

No fireman was kept on the building, but help arrived imme- 
diately from the adjoining station in the Rue Jean Jacques Rousseau. 
The firemen attempted to enter the basement, where the fire 
appears to have originated, but in spite of their masks they were 
unable to do so; and this can be readily understood when it is 
stated that half a million yards of paraffined jumper wire was aflame 
on the distribution frame. Unfortunately the cable shafts leading 
from the basement to the first, second, third and fourth floors were 
not blocked. They therefore formed chimneys up which the flames 
rushed. On each floor, except the first, the shafts communicated 
with the false floors of the switchrooms. It was due to this fact 
that one hour after the fire began the first and second floors were 
burning, and an hour later the third floor was also ablaze. 
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On the first storey there was no false floor, and at this point the 
firemen were able to save the provincial and suburban plant. 

It was hoped at one time that the new C.B. multiple for 10,000 
subscribers situated on the fourth floor might be saved, but at 
II o'clock this floor was оп fire. Тһе damage was, however, 
limited, owing to the frames being of modern construction, with 
iron separating partitions, and here the water did more harm than 
the fire. As evidence of the great heat which was generated it may 
be stated that the cast iron pillars supporting the fourth floor were 
twisted and broken, endangering the safety of the whole building. 

The third and fourth floors had, however, recently been 
strengthened, and this, in combination with the fact that the build- 
ing was of fireproof construction, led to the preservation of the 
structure. At 2 o'clock on the following morning the fire had been 
got under control, but everything within the walls was destroyed, 
and immediate steps had to be taken to prop up the floors. 

The immediate consequence of the tire was the throwing out of 
service of 18,000 subscribers’ lines (out of a total of 43,000 in Paris) ; 
10,000 junction lines and 450 trunk lines, together with the distri- 
bution frame connecting the cross-town junctions between the other 
offices. It can thus easily be realised that on the following day 
Paris was thrown back into the pre-telephone age, and business 
men felt that the nation had sustained a serious disaster. 

The re-establishment of the service was undertaken with com- 
mendable promptitude. Beginning with the trunk lines, four London 
circuits and four Brussels circuits were connected to the Bourse on 
the afternoon of September 21st. On September 22nd seventy-four 
circuits were connected with suburban exchanges, and on Septem- 
ber 30th 416 trunk circuits had been temporarily re-established. 
Several floors of an adjoining building were rented, and on October Ist 
the work of repairing and installing the trunk switches which had 
been preserved from the fire was commenced there. The problem 
of restoring communication for the 18,000 interrupted subscribers 
was, of course, a much more difficult one. It was only possible to 
connect a few of them through to the suburban exchanges. The 
immediate construction of a temporary building was decided upon. 
The place chosen was the Rue Gutenberg, a passage which separated 
the burnt-out telephone office from the Post Office, and which had 
been used for the loading of mail vans. In this passage a temporary 
building of brick and iron covered with zinc and glass was con- 
structed. Fortunately the materials of the last Automobile Exhibi- 
tion in the Invalides Square were available, and these were utilised. 
Plans were prepared by the distinguished architect, Monsieur Binet, 
and a building, consisting of a single hall 77 yards long and 32 feet 
6 inches wide, was constructed. Asit filled the entire space between 


Q2 


THE PARIS FIRE—AND AFTER. TELEPHONES 


the adjoining buildings, lighting had to be arranged from the top, 
and the internal arrangement consisted of a ground floor and two 
overhead galleries. 

I shows one end of the temporary building viewed from the Rue 
de Louvre. The building on the left with the clock is the Post 
Office, and the burlding on the right, surrounded by scaffolding, is 
the burnt-out exchange building. 

2 and 3 are views of the galleries and ground floor respectively 
of the temporary building, photographed after the installation of the 
switchboards. 

It was arranged to instal in this building two multiple switch- 
boards, each for 10,000 subscribers, the incoming positions only 
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I.— TEMPORARY GUTENBERG EXCHANGE. 


being provided with multiple jacks, and each outgoing section being 
equipped for 100 subscribers. These switchboards worked with C.B. 
signalling arrangements, the overhead gallery being reserved for the 
“А” positions and the hall beneath for the “В” positions, inter- 
mediate positions, distributing frame, and relay racks. 

The work of constructing the temporary building was commenced 
on September 23rd, and it was ready for occupation on October i2th. 
Definite orders for the two multiple switchboards were given on 
September 26th and 27th—one to the Thomson-Houston Co. and 
the other to Messrs. Aboilard and Co., the French representatives 
of the Western Electric Co. The Thomson-Houston Co. were to 
use the material which had already been prepared for the conversion 
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to central battery working of three other exchanges. The com- 
pany undertook to finish their portion of the work in two and a half 
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months under a penalty of heavy fines for delay. Messrs. Aboilard 
and Co. were to construct specially, “В” sections of the latest 
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pattern, without multiple, whilst they were to receive from America 
answering sections entirely equipped for use. The installation was 
to be finished within a period of two months, with heavy fines in 
case of delay. 

On November 5th the Thomson-Houston Co. had connected the 
junction lines and 1200 subscribers’ lines. From this date these 
subscribers could avail themselves of the outgoing service, but could 
not be called up. The other subscribers served by this board were 
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4.— TEMPORARY EXCHANGE—WIRING RELAY Racks. 


successively connected through during the month of November. 
The incoming service was provided for them in the last week of 
November. | . 

On October 29th Messrs. Aboilard and Co. had fitted 116 outgoing 
positions, and on November 2nd they received from America the 
intermediate distributing frame and the relay rack, and on Novem- 
ber 7th the incoming sections. On December 5th the installation of 
this section of the multiple switchboard was finished, and the sub- 
scribers had been connected with it. 

Only those who have been concerned in the erection of large ex- 
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changes can fully appreciate the stupendous nature of the task 
undertaken by these firms; more especially is this the case with 
regard to the Western Electric Company, seeing that they had to 
make arrangements for complete construction and for carriage from 
the other side of the Atlantic, and the successful completion of the 
undertaking must be regarded as a noteworthy achievement in the 
history of telephone engineering. 

Some idea of the dimensions of the plant can be obtained by 
inspecting 2 and 3. The switchboard on the left hand in each 
view has been installed by the Thomson-Houston Co., and that on 
the right hand by Messrs. Aboilard and Co. The latter firm employed 
150 men and women for two 
months, and in view of the national 
character of the emergency, they 
were permitted to work without 
paying special regard to the laws 
usually governing such employ- 
ment. Both men and women 
worked long hours, and were paid 
at double and treble rates, with 
bonuses for special achievements. 
4 and §are interesting, as showing 
the extent to which the services 
of women were utilised, and the 
way in which they were crowded 
on to the work, so as to defeat, 
as far as possible, the arch enemy 
—Time. It is stated that the 
employees displayed the greatest 
interest in the rapid progress of 
the work, and that when cables or 
other necessaries failed to arrive 
5.—"ТЕМРОВАВУ Excuance—WIirInG е chief officials found much diffi- 

KEYBOARDS. "D : 
culty in inducing the workers to 
take even a little rest ; in many cases they worked fourteen hours 
per day. 

I paid a second visit to the Gutenberg Exchange in April, 1909, 
and was enabled to inspect the burnt-out building, and also the 
temporary building which has been constructed in such a wonder- 
fully short time. Again I was impressed with the magnitude of the 
work carried out by my French colleagues, and on this occasion the 
sight of the familiar C.B. apparatus led me to remark that, in spite 
of the 20,000,000 francs burnt up by the fire, it is probable that the 
accelerated introduction of C.B. working at Paris will bring about a 
gain which will more than outweigh the Gutenberg loss. 
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The French engineers, both of the Administration and of the 
companies referred to, are alike to be congratulated on having met 
so difficult a situation with so much energy and intelligence, and on 
having achieved a very wonderful result in so short a time. 

The transformation to C.B. working has now been completed, 
and from May тај all the Gutenberg subscribers are experiencing the 
benefits of a modern system. 

A point of special importance is that, in spite of the feverish 
haste at which the work has been done, and the fact that the 
switchboards were taken over without time being spent on any 
special tests, the number of faults has been exceedingly small. 

After such an event as the Paris fire, it is natural for the engineer 
to ask, How did it all come about? Where did the protective 
measures fail? and What lessons can be learnt from this event Jor 
use in dealing with future possibilities ? | 

Gutenberg has been the subject of long NUN AE їп the 
Chamber of Deputies, but no definite conclusions have been arrived 
at. The following points, however, may be set down for considera- 
tion. There have been frequent fires in Paris exchanges, but in all 
previous cases they have fortunately been extinguished. In each 
case it has been found that the cause was a strong current coming 
from outside, 7. e. similar to the case. of the Bank: Exchange in 
London. 

Monsieur George Berry (I quote the official ee i the Chaniber 
of Deputies) said: “. . . the same kind of insulation was used 
for the old 30 volt as for the new system with 8o volts, and there 
was no employee on duty in the basement from 6 p.m. to 9 p.m. 
daily; the night watchman who came at 9 o'clock knew nothing 
about electricity . . . there were no oil lamps in case of failure 
ofthe electric light . . . there were пе: safety stairs Е 

Monsieur Simyan, Under-Secretary of State for Posts апа dle, 
graphs, regretted the terrible calamity, and said “ everything possible 
was being done to remedy it. Тһе fire broke out in the main frame 
in the basement . . . a workman found the fire. . . . He 
saw smoke on the seventh shelf of the main frame and threw sand 
on it, and he afterwards lifted some of the paraffined wires, when a 
flame a métre long burst out. The men returned, but could not stop 


the fire. . . . А Commission is inquiring into the cause of the 
fire, but our technical experts affirm that the fire did not arise from 
contact with electric light wires outside. . . . There are fuses 


in the exchange apparatus, there are also fuses at the subscribers' 
offices, but there are none on the main frame in Paris. There are, 
however, at Grenoble, where we have had a fire, which was caused 
by contact with a power circuit, although there was flameproof wire 
with fuses on the main frame. . . . It is nearly certain that the 
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Paris fire was not caused by installation wires or power circuits. 
The paraffined wire will carry бо ampères and the multiple 
IO ampères, although our currents do not exceed 4 ampères. 
Flameproof wire is not a certain protection, as is proved by 
Grenoble, Antwerp, and Brussels." 

The figures quoted by M. Simyan as being the carrying capacity 
of the paraffined wire are obviously incorrect. 

The main frame referred to was not only without fuses, but it 
was equally destitute of protectors and heat coils. It may be 
added that, in order to increase the efficiency of the calling current, 
there was but little resistance in the circuit at the point of departure, 
and the subscribers' bells were old 200 ohm vibrating bells, trans- 
formed for use with alternating current. 

It seems a pity to have to state that, except for the substitution 
of flameproof wire for paraffined wire, the same conditions prevail in 
connection with the temporary Gutenberg. The main frame is 
utilised merely as a connecting-point for the external and internal 
wires, and is unprovided with protective apparatus. 

If the conclusions of the Commission of Inquiry are ultimately 
made public they will assuredly be read with great interest by tele- 
phone engineers. Meanwhile, it has occurred to me that it may be 
useful in concluding this article to set down the measures in con- 
nection with fire prevention which, at the present time, are regarded 
as desirable in connection with large exchanges. 


(1) Measures to Prevent Outbreak of Fire. 


(а) Limitation of voltages to low values. 

(b) Provision of conductors of suitable diameter for current 
density. 

(c) Efficient protection of main frames (heat coils, fuses, and 
lightning protectors). | 

(d) Use of efficient flameproof wire. 

(c) Interposition of resistances in circuits to limit values of out- 
going currents. 


(2) Measures to Prevent the Spread of Fire. 


(a) Use of uralite under flameproof jumpers. 

(b) Fireproof sections with metal separating shelves. 

(c) Vertical and horizontal channels blocked at intervals to pre- 
vent through draughts. 

(d) Fireproof building with steel bulk-head doors for isolating 
sections of the building. 

(е) Use of wired glass for windows and partitions. 
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. (3) Measures fer Fire Extinction. 


(а) A trained fireman in constant attendance, who is technically 
acquainted with the building and plant. 

(5) Male employees trained to act as a fire brigade. 

(c) An efficient system of fire alarms. 

(d) Asbestos cloths, a yard square, in red tin cases, should be 
provided on a liberal scale and in conspicuous positions, with 
instructions as to their use for smothering flames. 

(с) Ample provision of sand, with instructions as to its use in 
preference to water. This should be in buckets, not too large, and 
there should be not less than six at any given point. Such buckets 
should be numbered conspicuously so that the absence of one will 
be at once evident. 

(f) Small chemical extiucteurs may be provided, or small hand 
pumps for use only in extreme emergency. 

(2) A high-pressure fire main of at least three inches diameter, 
with hydrants fixed at points where they can be safely operated 
without danger to life. А nozzle and a long length of hose should 
always be connected, and the hose should be doubled back on itself 
so that it would only be necessary to turn the wheel, take down the 
nozzle and run to the fire. Тһе hose should unwind automatically, 
assisted by the pressure of the water. 

(Л) With a view to preventing loss of human life, regular fire 
drills of the operating staff should take place. 

(1) АП doors should open outwards, and all doors and corridors 
and stairways should be of ample width and should be kept clear of 
obstructions. For high buildings iron emergency outside stairs 
should be provided. 

After having given due credit to the French Administration for 
the great effort it has made, perhaps I may be permitted to express 
the hope that, for the sake of the operating staff, they will proceed 
quickly with the greater task of installing a new, and let us hope, a 
more permanent Gutenberg. The space in the temporary building 
is so restricted on the ground floor that the distance between key- 
boards is only about nine and a half feet, and in hot weather it is 
certain the conditions will not be of a very healthy nature. 

The fire last year caused the recall of the French representatives 
from the first International Telegraph and Telephone Conference at 
Budapest. The French Administration have been good enough to 
arrange for the second Conference to be held in Paris in 1010. Is 
it possible that they have determined to give to their colleagues 
another gigantic surprise by inviting them then to view à rehabilitated 
Central Exchange? 
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TRANSFORMERS IN SUPERIMPOSED TELE- 
PHONE CIRCUITS. 


By J. а. Hirr. 


THE Post Office has a large and ever-growing number of trans- 
formers in use in connection with systems of superimposing, and as 
there are some facts relating to the electrical effects, advantages, 
and limitations of this apparatus which are not to be found in text- 
books, the moment seems to be opportune for an article on the 
subject. 

A convenient way of dealing with the matter will be to give an 
explanatory diagram of a superimposed system, and to make a study 
of any features in it which appear to be sufficiently important or 
interesting to warrant that course. Ав is well known, the Post 
Office system of superimposing is that shown in the accompanying 
figure, and the object of this article is to consider the advantages 
and disadvantages of that system, both from the technical and 
economic points of view. 

GENERAL PROPERTIES OF TRANSFORMERS.— Transformers play 
an important part in superimposing, and it is therefore desirable as 
a first step to describe their general properties. Those with which 
we are concerned consist essentially of an iron core, over which two 
or more separate coils are wound according to the special require- 
ments of the service. Consider the simplest case, where two coils 
are wound on the same iron core. If an alternating current 
circulates in one of them, called the primary coil, the rise and fall 
of that current will cause magnetic lines of force to cut the con- 
ductors of the other, which is called the secondary coil, and thereby 
to induce a voltage in it. Тһе magnitude of this voltage will be 
proportional to the ratio of the number of turns of wire in the two 
coils ; thus, if the secondary coil has twice as many turns as the 
primary it will have twice the voltage induced in it. The electrical 
energy in the two coils will, however, be the same in ideal conditions, 
i. e. calling the current and voltage in the primary coil c and v 
respectively, and that in the secondary coil c, and 2), we have the 
equality of energy c v = су оу. This, however, assumes that there аге 
no losses of energy, but in practice such favourable conditions do 
not exist, and the losses may be summarised as follows : 

LossES ІМ TRANSFORMERS.—(1) Dissipation of energy by eddy 
or Foucault currents, which are induced in the iron cores by the 
varying currents in the coils. These losses are proportional to the 
square of the frequency of the alternating current, and also to the 
square of the magnetic density. 
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(2) Loss of magnetic energy in the iron by hysteresis, which is 
analogous to mechanical friction and causes the magnetic effect to 
lag behind its cause. The loss is directly proportional in ordinary 
iron to the frequency and approximately to the 16th power of 
the magnetic induction. 

(3) Losses of energy in the conductors (a) through eddy currents, 
and (b) through ohmic resistance. The loss due to (a) is proportional 
to the square of the frequency, and that due to (b) to the square of 
the current strength. 

All these losses result in energy being frittered away into heat. 

(+) Magnetic leakage, i. e. lines of force linking with one coil but 
not the other. 

This is largely a matter of the correct arrangement of the relative 
parts of the windings and cores. 

How то MINIMISE THE LossES.— To minimise the loss due to 
(1) the cores are often made of varnished soft iron wire. The losses 
due to (2) can be minimised by the use of the best soft iron, but 
those due to (3) are inseparable from resistance and the mass of the 
conductor and cannot be eliminated. 

Large commercial transformers can be made with an efficiency 
of 95 per cent. or more, but it is difficult to make small transformers 
so efficient. 

TRANSFORMERS FOR TRUNK TELEPHONE CiRCUITS.— The trans- 
formers used for trunk telephone circuits should be efficient for both 
ringing and speaking, but the combined requirements involve а 
wide range of frequency and voltage which it is difficult to provide 
for. The frequency required for ringing is only about 16 per second, 
whilst the harmonics of speech may reach 3000 per second. The 
voltage for ringing is, say, 75 volts, but for speaking sometimes as 
low as 2 volts, and the design of a transformer to meet these widely 
differing conditions is a matter of some difficulty. 

In order to give an idea of the types of transformers which have 
been found to be suitable (a) for ringing, (b) for speaking, and (c) both 
for ringing and speaking, three transformers have been selected 
which fulfil those sondit д апа {Ве following details of their con- 
struction may be of interest. 

DESCRIPTIONS OF THREE SPECIALLY SELECTED TRANS- 
FORMERS.—(a) The transformer known to Post Office engineers as 
“ Transformer, 7 terminal" is a type largely used in the Post Office. 
The primary coil consists of two wires of 10 mils. diameter wound 
side by side, each having a resistance of 75" and 1700 turns. The 
secondary winding consists of two wires of 8 mils. diameter wound 
. side by side over the primary coil, each wire having a resistance of 
150” and 2300 turns. The inside end of one section ofthe secondary 
coil is joined to the outside end of the other, and both are brought 
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out to one terminal, so that acurrent sent through the coil from that 
point acts differentially. The bobbin on which the wires are wound 
is 4 inches in length and is of cylindrical form with a central hole, 
i inches in diameter, and this is filled with a bundle of soft iron 
wires, which are turned over the coil at the ends. The weight of 
this transformer is 2 lb. 12 oz. 

The other two coils are of the annular, or, more strictly, of the 
toroidal form, and both are enclosed in iron covers to prevent over- 
hearing. 

(b Repeating coil type 25c has two primary windings, each of 
1000 turns of 124 mils. and 23", and two secondary windings con- 
sisting each of rooo turns of 14 mils. and 23°. Its weight is 3 lb. 4 oz. 

(c) Repeating coil type 37A has two primary copper windings, each 
of 1200 turns of 16 mils. diameter and 35” resistance, whilst the 
secondary winding has 1200 turns of 18 mils. wire and 30" resistance, 
Its weight is 24 lb. 8 oz., the extra weight being necessary for 
combined speaking and ringing efficiency. 

These last two coils are manufactured by the Western Electric 
Co. 

Transformers are often called “repeating coils”; this is an 
American term. 

METHOD OF WORKING ON A SUPERIMPOSED SYSTEM.— Before 
dealing more exactly with the performances of the transformers, it will 
be advantageous to indicate the principle of working of the super- 
imposed system. Referring to the diagram it will be seen that we 
have two metallic loops, E F H G and I K M L,between X and Y. At 
each end of these two circuits transformers are inserted as shown, 
the primary and secondary windings being, of course, wound upon 
the same iron core in each case. Ав a consequence speech con- 
ducted, say, on telephone T, in transformer circuit No. r, would cause 
alternating currents to circulate in the primary coil Х, and these 
would be repeated, as already explained, in the secondary coil (4 Е G), 
and would traverse the circuit 4 E F B H G, which includes the secon- 
dary winding F B G. Тһе alternating currents would be repeated 
inductively into the primary winding N, and would actuate the 
telephone T,. These electrical actions would be confined to trans- 
former circuit No. 1, and would not interfere with, or be interfered 
with by, currents in any neighbouring circuits, if the wires con- 
stituting the loop (the a and b wires) of circuit No. 1 were revolved 
round each other so as to be equidistant from any external source of 
disturbance. Exactly similar remarks apply to transformer circuit 
No. 2. 

A third circuit, cailed a superimposed or plus circuit, can 
also be obtained on the two loops referred to by placing two tele- 
phones, Т; and Tẹ in the positions indicated in the diagram. In this 
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case, starting at the left and following a current originating in the 
telephone Т;, in one direction, the current would split at 4 and 
follow the path shown by the dotted arrows, re-combining at B, again 
splitting at D, following the dotted arrows, and returning to the tele- 
phone Т; via C. As the currents act differentially on the secondary 
coils the primary coils are not in this case affected. 

We may here regard the upper circuit in the diagram as the “а” 
line and the lower circuit as the “b” line of the plus circuit, and 
these two lines must be revolved with each other, just as the two 
wires making up an ordinary circuit are revolved, and for the same 
reason. Moreover, the resistance, capacity and inductance of the 
two loops must be alike, otherwise disturbance will result. 

In determining the suitability of any transformer for such a 
service its behaviour as regards speaking and ringing must be 
ascertained. 

METHOD OF TESTING TRANSFORMERS FOR EFFICIENCY OF 
SPEECH TRANSMISSION.—In order to find the efficiency of the 
transformers for speaking purposes the following device was 
adopted. Two circuits in ‘“‘standard cables" were used, t.e. two 
circuits in air-space cables, consisting of a large number of pairs of 
20 lb. copper conductors one mile in length. By suitable switching 
arrangements each of these circuits could be varied in length rapidly 
by steps of one mile, up to any desired length within the range of 
commercial speech. It was first verified that, with the same speakers 
and telephones, speech of equal intensity was obtained over equal 
lengths of the two circuits. Two transformers were then inserted in 
one of the circuits, in exactly the same way as shown in transformer 
circuit No. 1 іп the diagram, and it was found that although the circuits 
were of the same length, speech on them was not of equal volume. 


TRANSMISSION LOSSES IN TRANSFORMERS. 


The following transformers attenuate speech 
to the same extent as the miles of standard 


Length of circuit cable shown in the table below. | 


which contained | Remarks, 
the transformers. 


ı Repeating roil, Receding coil, | Transformer , 
| type 25 С. | type 37 A. 7 terminal, 
fe ee ш ек | т 
| | miles. miles. miles. 
10 miles 14—2* 34 тот ж When the то miles was ' 
cut out and nothing but the 
20 ,, 3 4 IO transformers left in the cir- 
cuit the loss was greater 
50^ 5 33 44 10 than this. 
| | t Mean results of tests of 
| 


40 , 4 5 10 many samples. 
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The length of the circuit without transformers was, however, altered 
until equality of speech volume was obtained, and the difference in 
length of the two circuits then represented the attenuating effect of 
the transformers expressed in miles of standard cable. The above 
table shows these losses. 

DEDUCTIONS FROM TRANSMISSION TESTS.—In order to see the 
exact bearing of the above losses it should be noted that forty-six 
miles of standard cable represents the commercial limit of speech, 
and therefore the effect of inserting the transformers, in either 
transformer circuit No. 1 or No. 2, as shown in the diagram, would 
be to reduce the maximum length of line which could be spoken 
over, as follows: 


With 7-terminal transformers... . 22 per cent. 
» type 37А repeating coll . т ЕЛІ a 
D » 25C DP » . 


2 “йй s 

This percentage of loss practically holds good on all types of 
conductors either in cables or in aérial lines. 

If one transformer in a circuit reduces the length which can be 
spoken over, say, 5 per cent., it does not follow that the transformer 
has an efficiency of 95 per cent., seeing that the current does not fall 
off directly with the distance, but follows a logarithmic law. И is, 
however, convenient to calculate loss in miles of standard cable for 
practical purposes, and this method has been adopted in the following 
comparison. For that purpose the best of the coils for ringing is 
regarded as being of тоо per cent. efficiency, and similarly the best 
coil for speaking is also tabulated as roo. 

The ringing efficiency of the coils was tested by finding the 
maximum length of cable circuit over which a given magneto-gene- 
rator would actuate a particular indicator when the transformers 
were also in circuit. 


RELATIVE RINGING AND SPEAKING EFFICIENCY WITH DETAILS OF TRANSFORMERS. 


| 
Relative efficiency. Total resistance of ! 


үй is Total turns in 
Type of trans- Weight of T primary: 
former, $ кі | transformer. otal turns in | 
E peaking | Primary Secondary 
Ringing. | (maximum |wi ndings. ва) оаа 
losses), | 
de туг, > „= NT ш zer cem xe Маљен d 
ohms. ohms. lb. oz. 3400 
7-terminal 100 86 150 300 2 12 4600 
| 
2400 
Type 37 A 83 98 70 60 | 24 8 F 
| | 2000 
Туре 25 С 50 | 100 | 46 46 | 3 4 stated 
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INCIDENTAL ADVANTAGES ОЕ A TRANSFORMER CIRCUIT.— 
Before finally disposing of the transformer circuit it should be noted 
that although its use involves a reduction of ringing and speaking 
efficiency, some advantage results from the fact that all electrical 
action through it when it is connected at each end to other circuits 
is inductive, and that consequently the trunk-line included in it is 
always isolated, so far as metallic contact is concerned, from any 
circuit to which it may be inductively connected. If it were 
extended, for example, to a local circuit of which the a and 6 lines 
were of unequal insulation, the resulting disturbance would be less 
than if the local line were connected to an ordinary metallic loop. 

DISCUSSION ON THE PROPERTIES AND EFFICIENCY OF A PLUS 
CiRCUIT.—Coming now to the superimposed or plus circuit, each 
of the limbs of this circuit, corresponding to the a and 6 lines of an 
ordinary loop, consists of two wires in parallel, as already explained. 
We have consequently a circuit of half the resistance, but usually of 
double the capacity of one of the component pairs on which it is 
superimposed, and its efficiency for speech transmission, even when 
the transformers are cut out of circuit, is slightly less than that of one 
of the component pairs. This is found to be so even in cases where 
calculation of the attenuation co-efficient indicates that there should 
be no diminution in efficiency. Іп such cases, however, it is also 
necessary to take into account the impedance of the line, which is 


approximately proportional to ^/ ч and when К (the capacity) is 


doubled the increase in impedance as compared with an ordinary line 
is appreciable. The effect of this increased impedance is reflection 
loss at the function of the apparatus and line. If any improvement 
results from joining wires in parallel it is so slight as to be masked 
by this loss. If, however, quad pair cable or multiple twin cable* be 
used for the superimposed system the capacity of the plus circuit is 
not in this case doubled, as compared with one of the component 
loops, and some improvement in transmission is therefore obtained in 
suchacircuit. Asan indication of the magnitude of this improvement 
it may be mentioned that the efficiency of speech in cables is 
approximately inversely proportional to the square root of their 
capacity. Plus circuits show some improvement in efficiency as 
compared with standard cable when the length of circuit tested 
for efficiency of transmission is increased. 

The introduction of transformers into a plus or superimposed 
circuit, as shown in the diagram, attenuates speech to the same 
extent as from three to four miles of standard cable, the difference 


* For an explanation of these terms see“ Types of Underground Cable " in the July, 
1908, issue of this JOURNAL. 
106 


TRANSFORMERS. TELEPHONES 


between the various types of transformers being comprised within 
those limits. | 

The plus circuit is subject to one important disadvantage. 
Owing to the fact that it really consists of four wires instead of the 
usual two in ordinary telephone circuits it is more sensitive to 
disturbance than either an ordinary or transformer circuit, and it 
would appear that in cases where the attenuation in transformer and 
plus circuits is equal, the former should be more suitable for exten- 
sion purposes than the latter. 

Economic ASPECTS ОЕ SUPERIMPOSING.—It is of great importance 
that the attenuation in transformers should be as small as possible, 
and to illustrate this and show the financial aspect of superimposing 
I will give one or two concrete examples. 

Suppose that two 800 lb. circuits between London and Glasgow 
were utilised for | superimposing, 7-terminal transformers being 
used for the purpose. Тһе effect of this would be that the trans- 
former circuits so obtained would attenuate speech to the same 
extent as 23 miles of standard cable instead of 13 miles without 
transformers as at present, and they would be reduced to the level 
of 400 lb. circuits for purposes of speech transmission. Тһе plus 
circuit would be equal to a 500 lb. circuit. Now two 400 lb. circuits 
and one 500 lb. circuit could be erected at a less cost than two 
доо lb. circuits. It is true that the plus circuit does not require to 
be maintained on the poles, but, on the other hand, it has no 
recoverable value, and if one of the transformer circuits were to fail 
the plus circuit would also be thrown out of use. If the best possible 
transformer were used 4 miles of standard cable would be added to 
the same circuits, and the three channels obtained would be equal 
to 500 lb. circuits. Three such circuits could be erected at the 
same cost аз two 800 lb. circuits, and the three circuits would be 
much more elastic for possible future circuit rearrangements than the 
three circuits obtained by superimposing. On the whole, therefore, it 
appears that if we had the option of deciding between the erection of 
two 800 lb. circuits having an efficiency equal to those just considered, 
and obtaining three channels of communication by superimposing 
on them as against the erection of three independent loops of 
equivalent transmission efficiency, the choice would in the present 
state of science probably be in favour of three independent circuits. 
If, however, future possible developments such as loading be 
considered the advantages in favour of the three smaller gauge 
circuits would be emphasised. 

Next take the case of a very short line only two miles in length in 
a IO lb. air-space cable and assume that the reduction in efficiency 
due to superimposing would be permissible. Тһе weight of copper 
saved by not utilising a third pair of wires would only be до lb., 
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and if there happened to be a spare pair available its use would be 
preferable to superimposing. If, however, the provision of the 
third circuit involved the provision of a new pipe the matter would 
be entirely altered, so that every case should be considered on its 
merits. 

ADVANTAGES OF SUPERIMPOSING.—There are numerous cases 
_ where superimposing would be advantageous, as, for example, where 
existing circuits have a margin of efficiency and could be used for 
inter-area traffic and in any case where existing plant could be 
advantageously utilised, especially at times of pressure. 

In erecting new circuits with a view to superimposing it Is, of 
course, necessary to so arrange that the circuits shall have a margin 
of efficiency sufficient to permit of it. 

Finally, I think that the considerations reviewed in this article 
point to the conclusion that superimposing on trunk telephone 
circuits represents a commercial asset of great value, but that it is 
subject to many limitations and should be used with discretion. 


LONDON TELEPHONES—DISTRIBUTION 
METHODS. 


By H. P. STEED. 


THE methods of distribution in the London telephone area will 
no doubt have to be revised іп the near future. Circumstances have 
brought about three methods of serving subscribers, each of which 
is confined to a more or less definite portion of the area in question. 

(1) In Central London underground distribution has been found 
to be imperative, and the Post Office has practically no open wires 
in the City. 

(2) In the western portion of the area, where the Department's 
influence has prevailed over that of the National Telephone Com- 
pany, underground wires have been provided in the principal 
thoroughfares, and open distribution has been adopted in unim- 
portant streets. 

(3) In the eastern portion, where the National Telephone Com- 
pany's influence has predominated, open distribution has been 
strictly adhered to, supplemented necessarily by underground main 
cables, largely provided by the Department, and rented to the Com- 
pany. 

So far as No. І 16 concerned, only minor alterations may be 
anticipated. Ав is well known, the present plant consists of main 
cables containing between two and eight hundred pairs of wires, 
which are extended to the City offices by means of 7-pair cables. 


Conductors of lighter gauge will probably be used. which will enable 
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the 20 lb. 7-pair cables to be replaced by others containing more 
wires, but having the same external diameter. This would avoid 
the possibility of having to duplicate the distribution pipes, and 
there would, of course, be an appreciable saving іп copper and lead. 

With regard to the open distribution mentioned in connection 
with Nos. 2 and 3, there are distinct differences, as indicated below: 


No. 2. No. 3. 

The Post Office poles almost The National Telephone poles 
invariably stand in the public generally stand on private 
footways. property. 

Small cables, which rarely con- Comparatively large cables are 
tain more than fourteen wires, attached to the poles, contain- 
are led up the poles. ing on the average 100 wires. 

The wires from the poles enter The wires are led in at the back 
at the front of subscribers’ of subscribers’ premises. 


premises. 

As the Post Office has in many cases provided the main cables, 
which have been extended to the National poles, apparently the 
Company's methods have соте to stay. Itis problematical whether 
the Post Office methods are really more costly than the National. 
The prime cost of the latter may be less, but must be accompanied 
by somewhat heavy wayleave rentals and costly rearrangements due 
to the withdrawal of easements. The presence of poles on public 
fuotways gives rise to objections both on the part of frontagers and 
road authorities, whereas the wires of the Company, although, 
perhaps, іп the majority of cases crossing private property, do not 
appear to be greatly objected to. Doubtless, if open wires must be 
erected, most people would prefer both poles and wires to be at the 
back of the houses rather than in front. If, however, the National 
system is to become standard practice, it will be necessary for Post 
Office engineers to be allowed to adopt what may be called engineer- 
ing “ tricks." For example, recently it was necessary for а small 
cable to be led from a pole in a back garden to a main cable in the 
street. There was a mews at the side of the house, but it was paved 
with cement, and therefore costly to disturb. It was not disturbed. 
The branch cable was extended through the basement, and a pipe 
was poked through the front of the house, below the ground-level, 
into the jointing chamber! There was, of course, an immediate 
saving, although the house might fall down. It is apparent that the 
officer responsible was a man of resource, and had nothing to fear 
from superior powers ; and here is the moral: Give the Post Officc 
engineer in charge ofa section the power to act on his own initiative, 
allow him a 5 per cent. margin for errors of judgment or bad luck, 
and the difficulties incidental to open distribution would practically 
disappear. 
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THE APPLICATION OF THE ELECTRO-MAG- 
NETIC CLUTCH TO TELEPHONE TRUNK 
TIME CHECKS. 


By M. Е. а. Воримстом. 


READERS of the Post OFFICE ELECTRICAL ENGINEERS’ JOURNAL 
have had explained to them on pages 201 and 202, Vol. 1, the 
circumstances іп which the piece of apparatus commonly known as 
a “time check" became a recognised part of a British Post Office 
trunk telephone equipment, and they are doubtless conversant with 
the details of its construction and the method of working, since a 
full description was published in “Тһе Electrician’ of June 15th, 
1906. 

It is probable, however, that all the later developments in time 
checks are not so widely known, and the writer therefore hopes that 
the following particulars will be of interest to engineers and others. 

By the use of the electro-magnetic clutch it has been found possible 
to produce a time check which is extremely simple in construction, 
reliable and efficient in practice, and economical in respect of cost 
and maintenance. 

A small number of these checks have been in constant use at the 
London Trunk Exchange since December, 1907, with entirely satis- 
factory results. They differ slightly, however, from the later pattern 
shown in the accompanying illustrations, but only as regards the 
method of mounting. In the one case five checks are placed upona 
common spindle and in the other each check is a separate and 
distinct unit. That the experimental trial has been successful is 
clearly demonstrated by the fact that the checks have been working 
during the period with an entire absence of faults; and as they 
have not necessitated attention since being installed the claim for 
economy in respect of maintenance appears to be amply justified. 
The official report regarding these checks 15 of such an encouraging 
nature that it is expected the employment of them will be extended. 

The apparatus consists of few parts—indeed, it is merely a coil 
insulated from, and enclosed within, a divided soft iron shell. 

The principal dimensions are shown in the illustrations, which 
represent the exact size of the apparatus, and the method of mount- 
ing 1s indicated in I. 

Upon the iron base А a steel shaft C is revolved in the direction 
shown, being provided with suitable bearings and carrying ten 
wheels, each cut with sixty teeth and mounted two inches 
apart. 
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The motion of the shaft is supplied by an electro-magnet, with a 
ratchet and pawl gear which is driven from a 24-volt battery in 
response to seconds impulses received through a relay placed in the 
clock circuit, one revolution of the shaft occupying twenty-four 
· minutes. 

The ebonite bar B fixed along the centre of the base is suitably 
slotted to carry the brass tags and connection springs a a, and to 
receive the brass fixing-piece с (2 and 3). 

The base is cut away to secure freedom of movement and insula- 
tion of the springs, and a hole, b, is provided at each end to enable a 
42-wire cable to be run in from either side. 

The time check units are interchangeable and capable of being 
employed in any position on either side of the driving shaft. 
The base is designed to carry any number of checks up to a 
maximum of twenty, together with the driving arrangement, which 
is not shown, however, іп the drawings. To remove a unit from its 
position it 1s necessary only to take out screw c (1) and to slide the 
check up or down, as the case may be, until the fixing strip is clear of 
the ebonite bar B. This does not involve the unsoldering or dis- 
turbance of any electrical connections. 

Details of the time check itself are graphically depicted in 2, 3 
and 4, and may be summarised as follows— 

Through an ebonite block a are carried brass strips b, 6) and с, 
the two former being so placed as to be insulated from the iron 
base, but to make electrical connection with the springs previously 
mentioned. The centre brass strip projecting beyond the ends of 
the ebonite block 15 utilised for fixing the check in position and for 
connecting one side of the coil, as well as the soft iron shell Л and 
arm j, to earth. 

The brass L-pieces e e; form the support for the pinion f, upon 
which are fixed the brass wheel g (cut with sixty teeth) and the 
larger portion of the soft iron shell л. These revolve at a uniform 
rate as a result of g being in tram with a wheel of similar pitch fixed 
on the moving shaft C (1). The smaller portion of the soft iron shell 
j, carrying a projecting arm, is capable of being turned freely on the 
pinion within an angle of about 50? from the horizontal. Both 
portions of the iron shell are well coppered to withstand the action 
of rust. 

The coil d, wound to rooo", is fixed to the support e, and the 
ends of the conductor are taken through holes in a small ebonite 
block to keep the wires clear of the revolving shell Л, thence to 
connection screws п п (A) through pieces of small india-rubber 
tube. | 

The brass pillar 7 is provided with an adjustable screw for the 
purpose of timing, and is in electrical connection through one of its 
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fixing screws with the brass strip b, and its corresponding spring 
and tag. 

5 shows an end section of a strip of keys, which is placed imme- 
diately above the line lamps associated with the trunk switch-springs. 

The portion of the key rod which is hidden when in the position 
shown is coloured pink. When the key is pulled out the coloured 
rod is visible to the operator, and provides an indication that the 
time check has been put into operation. 

6 shows a theoretical diagram of connections, and the method of 
working may be explained as follows: 

Assuming the key to be pulled out, the circuit is completed, and 
a current from the 24" battery energises the coil, causing the two 
portions of the soft iron shell to clutch and to form an almost com- 
plete magnetic circuit. That portion marked Л 15, as previously 
stated, already being continuously and slowly revolved; the other 
part of the shell у carrying the projection is now raised from its 
position of rest, and carried round until contact is made with the 
pilar /. Тһе line lamp is thus joined up to the battery, and the 
resulting glow indicates to the operator that the specified period of 
time has expired. 

Although the projecting arm attached to ] is now stopped in its 
progress by contact with the pillar /, the wheel g and the portion of 
iron shell Л continue to revolve, a slipping electro-magnetic clutch 
being now maintained. А small air-gap between the two clutching 
surfaces permits of this slipping action, the rim of j being studded 
with a number of brass pins which project about 3 mils, and prevent 
actual contact of the parts. 

Тһе action of pushing in the key breaks the circuit, releases the 
clutch, and allows the arm to drop to its normal horizontal position 
by reason of its own weight. 

It is considered to be an advantage that the operators can see 
whether or not the time checks are in operation, according to the 
position of the key, and it is stated to be a useful feature that the 
supervisors are enabled to observe whether the timing apparatus is 
being utilised. 
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CARDIFF NEW UNDERGROUND SYSTEM. 
Ву С. J. YouNGs. 


THE new Exchange for Cardiff subscribers will be served by new 
underground routes which have been laid throughout the city and 
well into the suburbs. 

The new plant is of the cement block type favoured by the 
National Telephone Company. It has not hitherto been used by the 
Post Office. The methods adopted for laying these are as follows: 

The bearers for carrying cement blocks have to be laid at ‘right 
angles to the line of trench and level as regards cross section thereof. 
The earth between the bearers must be well rammed and levelled so 
that the blocks take a solid bearing throughout their entire length, 
Bearers are not provided in the case of 3-way blocks, as they are 
made after the fashion of the spigot and socket arrangement. 

The cement blocks must be carefully laid in position, each resting 
for an equal distance on the bearers with the ends abutting closely, 
or with a space of -inch left between the ends as may be directed. 
Care should be taken that the inside of each block is kept free from 
all obstruction, and that all the holes in each block exactly corre- 
spond with those of the block on which it abuts, or when the testing 
time arrives trouble will also arrive. Wrought iron bars of suitable 
sizes are placed in the longitudinal grooves of the blocks made for 
the purpose, and must be so arranged that no bars meet between 
blocks and not more than two bars meet on the same block. 

A strip of canvas of suitable width and length, coated with melted 
asphalt of an approved quality, is passed completely round the joint, 
overlapping the ends of the two blocks and passing between them 
and the bearer and over the iron jointing bars. The space between 
the blocks and bearer 1s then filled up with cement grouting, and the 
recessed portion and grooves of the blocks filled with neat cement 
carefully trowelled in, the irón jointing bars which fit into the grooves 
in the blocks being properly bedded in cement throughout their 
whole length. Тһе asphalted canvas is omitted in the case of 3-way 
blocks, the space left in the spigot and socket joint arrangement 
being filled in, and the joint properly trowelled over with neat 
cement. The work has to be so carried out that the blocks shall 
not be disturbed while the cement joints are setting. 

The free ends of the blocks are securely stopped with wooden 
plugs when the work is left at night or at any other time. 

Each section of blocks is tested on completion by having а 
mandril composed of a piece of wrought iron pipe covered with lead, 
4 feet long, 22 inches diameter over all, drawn through to ensure a 
perfect way for the reception of the cables. The mandril must pass 
easily through without being cut or distorted in any way, and a 
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similar test is made on completion of the whole of the work. І illus- 
trates the laying of 12-way blocks in Queen Street, Cardiff. 

The experiences met with in carrying out work of this kind are 
various and interesting. 

It is absolutely necessary to have the whole length of trenching 
open for one section before block laying in that section can com- 
mence, or it is possible that the work of laying will be quite in vain. 
Obstructions and sundry difficulties have all to be overcome prior to 


I.—LaviNcG 12-way BLOCKS. 2.—PiPES FOR SHALLOW DEPTH. 


a length being given over to the block-layers. This also means that 
the next section has to be well in hand by the time the block-layers 
are fairly starting on their work in the adjoining length or delay will 
ensue in regard to their operations. Further, the trench has to be 
practically straight as no appreciable bends or turns can be given 
with such blocks. 

The method of testing out is also of interest. The 4-feet mandril, 
2i inches in diameter, which is fed into the blocks with sweeps’ rods 
and a rope, has to pursue its course easily and freely through the 
entire length, or the filling in of the trench cannot proceed. The 
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use of the mandril in proving the alignment of individual blocks, as 
they are added to those already laid, gives an experienced man an 
idea as to whether the whole course, so far, is correct and acceptable. 

In some instances it is not possible to lay the blocks, such as at 
points where the road bends considerably and there is no chance of 
obtaining a length straight enough, or in cases where bridges have 

. to be negotiated and there is not sufficient depth. Then recourse is 
had to pipes. 

2 shows the method adopted at a shallow bridge over a canal in ur 
Queen Street, Cardiff. Іп this case the blocks had to be substituted E 
by pipes, and these had to be jointed by the collar method as space г 
for the ordinary socket was not available. 

Thanks are due to Mr. E. B. Tutton for the photographs. 


BLIZZARD DAMAGE. 
Ву Е. W.. BEST: 


THE accompanying photographs illustrate breakdowns which 
occurred on main lines on the borders of south-east Lancashire 
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І.--Поухғокр BRIDGE, MARCH IITH, 1909. 
in the North-Western District as the result of the blizzard on March TOP 
r1th last. pe ^ 
I and 2 were taken near Dunford Bridge and convey a good ' © 
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idea of the severity of the storm. Неге two lines of telephone 
and telegraph run parallel, and traverse high and exposed moorland 
some distance away from the high road. 

The breakdown extended over a distance of half a mile and 
involved the collapse of four poles on the telephone line. Classed 
under the old specification as ''stouts" these poles would at the 
present time only pass muster as “ mediums.” Тһе wires, weighted 
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2.—Linrs DAMAGED NEAR DUNFORD BRIDGE. 


down with continuous coverings of frozen sleet, resembled ropes of 
from three to four inches in thickness. 

The telegraph wires consisted of 300 lb. copper, while the tele- 
phones, with the exception of four wires of 150 1b. gauge, were of 
200 lb. copper. 

Interruption cables were used to bridge the damaged sections 
and it is noteworthy in this connection that the drums of cables 
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wired for on the afternoon of the breakdown were promptly des- 
patched from London and delivered at Dunford Bridge station, 
nearly two hundred miles distant, by daybreak on the following 
morning. 

3 and 4 were taken at Holme Moss, on another route, after 
the ice had entirely disappeared from the wires. Owing tothe com- 
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3---Ноі.ме Moss, Lancs., MARCH, 1909. 


parative newness of the timber the poles on this line suffered 
practically no damage, although the line stands three hundred 
feet higher above sea level, and is therefore exposed to a much 
greater wind velocity. The ice accumulations were, however, greater 
than in the first-named locality, the arms and insulators on each 
pole being practically embedded in а solid block of ice, and the arms 
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in three cases being broken off, notwithstanding the strengthening 
afforded by combiners and arm stays. A piece of ice removed from 
the wires was found to measure seventeen inches in circumference 
and weighed four and a half pounds per foot. 

Past experience at this wild and bleak spot had shown the neces- 
sity for underground emergency cable, and the employment of this 
cable, which was laid a few years ago, enabled the circuits to be 
restored with very little delay. 

All this destruction occurred within a distance, as the crow flies, 
of thirty-two miles. The lines gave way at the points cut by the 


4.——Ногме Moss, Lancs., MARCH, 1909. 


dotted line in the diagram. No fewer than seven main lines were 
broken down within a few hours for distances of from half a mile to 
two miles, involving the interruption of every wire. All gauges up to 
300 lb. copper suffered equally. Four wires of 600 lb. copper on the 
Marsden line suffered least, and were broken down to the extent of 
five spans only. On one pole, however, the arms carrying these 
wires were broken off. 

Other main lines in the neighbourhood were also crossed by the 
blizzard, but being at much lower levels suffered little or no 
damage. 
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SOUNDER SILENCERS AT TELEGRAPH 
REPEATER STATIONS. 


By Jas. J. HARDIE. 


THE number of Post Office telegraph circuits, both provincial 
and continental, which exceed the limits between which direct 
working is practicable is very large. It 15 necessary in such cases 
to establish a “repeater” on each circuit at some point approxi- 
mately midway between the terminal stations, and thus to provide 
for reinforcing the signalling currents, which would otherwise be 
attenuated below the strength required for actuating the apparatus 
at the receiving end. Such repeaters are built up by suitable com- 
binations of relays, switches, balancing apparatus, etc., on principles 
which are well known, and they also provide means whereby the 
signals passing on the circuit can be reproduced locally on tape 


receivers and sounders in order to enable the attention of the- 
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repeater station to be gained, when necessary, by the terminal 
stations, and to facilitate supervision and adjustment. 

The exigencies of practice have led to the concentration of large 
numbers of repeaters at offices in favourable geographical positions, 
where a small staff of specially trained repeater clerks is generally 
maintained to attend to them. 

The local sounders associated with the repeaters are worked by 
relays energised by leak currents from the repeating batteries, and, 
as originally arranged, these sounders were continuously in circuit, 
and reproduced the whole of the working signals passing on the wire. 
It can readily be imagined that in a large repeater station where 
thirty or more sounders might be continuously working, the result 
was not only irritating to the repeater clerks, but also made it very 
difficult to distinguish a call for the repeater station in the general 
Babel of telegraphic signals. 

To improve this condition “sounder silencers” have been 
introduced. Their function is, as the name implies, to silence the 
repeater sounders in normal conditions and to enable them to be 
brought into operation only when actually required. Means have 
therefore to be provided whereby the silencing devices can be соп- 
trolled electrically by the distant offices, and manually by the repeater 
clerks themselves. The lot of the latter has thus been sensibly 
ameliorated, and no doubt they are duly grateful. While all is 
going smoothly the repeater station is characterised by a placid and 
dignified silence, but when a failure occurs at any terminal station 
the corresponding sounder can be brought into circuit, and will thus 
readily attract the attention of a repeater clerk to the call for his 
assistance. The general method of bringing in the sounder is by 
sending a long “ marking " current; the signalling key at the calling 
office is depressed for a period of about twenty seconds, after which 
the code call for the repeater station is signalled until a reply is 
received. 


Clockwork Silencer. 


The silencer most largely used at repeater offices consists of an 
electro-magnet with an armature lever carrying a pawl which acts 
upon a revolving cylinder driven by a clockwork motor. Тһе joint 
action of these is controlled by the distant sending offices in such a 
way as to bring the relay station sounder into circuit when required. 
I shows the general arrangement of the apparatus, and 2 and 2a give 
the electrical connections for primary and for secondary batteries 
respectively. 

From the diagrams it will be seen that a current flows through 


the silencer electro-magnets so long as both transmitting relays have 
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their tongues on the spacing contacts. In ordinary working this 
occurs many times in a minute. If, for any reason, the tongue of 
one of the relays remains on the marking contact for twenty seconds 
continuously, the silencer circuit is broken for this length of time, 
and by the means now to be described the sounder at the repeater 
office 15 brought into use. 

In 1,C isa cylinder revolving continuously. Resting on the 
surface of this cylinder is the pawl “р” hinged to the armature lever 
which carries the contacts of the sounder and silencer circuits. The 


pawl is held lightly against the cylinder by the spring “S,” and 
slides freely on the revolving surface of the former so long as the 
electro-magnet is energised. The armature lever is fitted with a bob 
or counterpoise ‘‘cp,” which, if the pawl and its auxiliary spring 
were not present, would overbalance the armature immediately the 
silencer magnet circuit becomes disconnected. Whenever short 
disconnections in the silencer circuit take place, т. e. when one or 
both of the transmitting relays are marking, the weight of the 
** bob” tends to raise the armature and so close the sounder circuit, 
but the pawl prevents the armature from rising at the instant. If 
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the disconnection is prolonged, however, the weight of the “ bob” 
causes the end of the pawl to be drawn round with the cylinder, and 
at the end of twenty seconds the lower end of the pawl has been 
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turned through such an angle as to allow its point to disengage from 
the cylinder and permit the “ bob " to fall and the armature to rise. 
The rise of the armature causes the silencer circuit to be broken and 
the sounder to be joined up through the upper contact studs and the 
Hat contact springs of the other end of the armature lever. When 
the circuit has received attention the silencer magnet is energised by 
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the depression of the button marked “ OUT ” in 2. The bringing in 
of the sounder is manually effected by the depression of the button 
marked “із” in the same diagram. 

To the pendulum of the clockwork driving the cylinder is fitted a 
pawl or “ wiper” “w,” loosely pivoted at “ g.” During the normal 
oscillation of the pendulum the ‘‘ wiper” slides over the block b 
fixed оп an L-shaped lever pivoted at “а,” and falls clear of the 
block at the end of each oscillation. If for any reason, such as the 
running down of the clockwork, the amplitude of oscillation 15 
reduced until a point is reached when the “ wiper" fails to slide 
clear of the block, the next swing causes the “ wiper” to “dig” 
into the block, and causes the L-shaped lever to move through a 
certain angle. This motion operates the throw-off switch “Sw” and 
a continuous bar “сб,” the former disconnecting the silencer battery 
circuit and the latter throwing all the silencer pawls clear of the 
cylinder “с.” 

In this type of silencer the electro-magnets and clockwork are 
accommodated in a cabinet apart from the repeaters, thus necessi- 
tating a large amount of wiring that would be unnecessary if the 
“ silencing " apparatus could be placed at the repeater with which 
it is associated. Several attempts to overcome this difficulty have 
been made, and two or three interesting methods of doing it are 
described hereafter. 


Circuit Silencer (3). 


In the “ pneumatic " type of silencer (3), which, to prevent con- 
fusion, I shall term the “ circuit silencer,” the clockwork cylinder and 
pawl have been dispensed with. 

The “ bob " ог counterpoise “b” of the armature is provided as 
usual, but the end of the armature lever distant from the “ bob" is 
fitted with a wire “w,” to which is attached an oiled silk diaphragm 
“4,” covering a compartment which is airtight except for the outlet 
valve “о” and the small inlet “5.” When the armature is depressed 
the oiled silk diaphragm is also depressed, thus reducing the capacity 
of the air-chamber, from which a quantity of air is expelled through 
the valve “v.” If the armature now attempts to rise through the 
action of the counterpoise, it is prevented because of the slowness in 
the rise of the diaphragm, which is brought about by the rate of 
influx of the air being cut down through the smallness of the inlet 
“2” which is adjusted by means of the screw “5,” so that the 
sounder is brought in when the magnets have been de-energised for 
twenty seconds. | 

The * circuit silencer " can be accommodated at its repeater, and 
from the point of view of prime cost it is superior to the ordinary 

125 


TELEGRAPHS SOUNDER SILENCERS. 


sounder silencer, but it is open to the objection that its use involves 
a continuous consumption of current. 
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Silencer, with Condenser and Resistance. 


A form of silencer was suggested recently by Mr. Donald Murray, 
and a modification of it by Mr. Godfrey is under trial. This form 
has the advantage that a permanent current is not required. The 
principle employed in the operation of the apparatus is well known, 
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and it is surprising that it has not been utilised for this purpose 
before. It can best be discussed from the skeleton diagram in 5. 
One condenser, one special switch, and one megohm resistance 
are required for each sounder (or two of each per ordinary duplex 
repeater). When the relay is “ spacing " the goo” sounder shunts 
the condenser, and when “ marking" the 2 mf. condenser is being 
gradually charged through the resistance of one megohm, this shunt 
circuit being broken. The adequate charging of the condenser takes 
a little under twenty seconds. When the relay tongue returns to the 


4 


spacing stop after an ordinary short marking signal, the condenser 
plates which have been charged to a comparatively low potential, 
discharge through the sounder without effect as the energy stored 
up in the condenser is insignificant. ‘If, however, the relay tongue 
had been maintained at the marking side for twenty seconds the 
potential difference of the condenser plates would, of course, be 
greater, and the discharge current through the sounder would be 
sufficient to attract the armature momentarily. Тһе attraction of 
the sounder armature automatically throws a switch “s,” which 
joins up the sounder battery circuit by the action of the tailpiece 
of the armature lever “а і” (4). The switch consists of a short 
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ball race “br” attached to а bell crank lever ** L ” pivoted at “а.” 
The ball “6” is normally to the right (4) and keeps the L-shaped 
lever “1,” against the rocker “у.” The operation of the sounder 
causes the lever “Г.” to be tilted and the ball to roll to the other 
end, where it remains until the lever is re-set by hand. 

A further modification of this silencer is in hand. 

In all the foregoing types of silencers it 15 necessary for the leak 
relays to have a spacing bias. | ea 
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Hughes Silencer (6). 


In Hughes Repeater Offices whenever Morse signals are heard it 
may be taken as an indication that the repeater wants attention, as 
the terminal offices must call the repeater station by the Morse code. 
It is rather monotonous at a repeater station to have to listen to the 
irregular series of dots constituting the Hughes signals, and an 
effort to remedy this has led to the design of a simple contrivance 
which will respond to Morse signals but not to the Hughes. 

It consists of a large wheel w, mounted on a common base with 
the Morse sounder. Near the periphery of this wheel is mounted a 
block 6, so placed that the centre of gravity of the combination is 
above and to the left of centre c of the wheel (6) when pin “р” оп 
the wheel 15 in contact with “ cl," an extension lever of the sounder 
armature. 
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When Hughes signals are sent the lever “2/” tends to push the 
pin “p” downwards and so revolves the wheel about its centre, but 
the signals are so short and so intermittent and the inertia of the 
wheel is so great that it is not moved, and the armature lever is con- 
sequently never depressed. On the other hand, a dash or Morse 
signal gives the striker or extension lever “el” sufficient sustained 


energy to drive the wheel over the dead centre and so remove the 
centre of gravity to the other side of c. This frees the sounder 
armature lever to be operated, and the attention of the relay clerk is 
now readily gained. · When the necessary communications have 
been made the wheel is restored by hand to its normal position. 

An advantage of this silencer over all the others mentioned is 
that the attention of the repeater station is gained without the usual 
“wait” of twenty seconds. 


m. -an + - 


VOL. И. Eoo 129 


TELEGRAPHS MACHINERY OF THE POST OFFICE. 


THE MACHINERY OF THE POST OFFICE. 
By H. A. MILEs. 


II. PosTAL CONVEYORS. 


I MUST commence by acknowledging my thanks to Mr. E. W. 
Pettit for almost the whole of the following article, and for the very 
excellent illustrations. Pressure of other work obliged me to ask 
for a few notes which his very intimate acquaintance with the subject 
would have rendered valuable and of material assistance to me in 
penning my article, and the unexpected result was really a detailed 
history of the conveyor—past, present, and future—so complete that 
I found there was very little left for me to add. 

The use of conveyors as labour and time-saving devices in the 
sorting offices of our chief towns is of comparatively recent date, 
and the whole question is even now in its infancy. 

The design of mechanical sorting arrangements presents many 
difficulties, as one has to deal with a service which from its broad 
principles down to the minutest details possesses a very high state 
of organisation, and therefore extreme sensitiveness to change. 

In many cases it is an absolute impossibility under existing con- 
ditions to alter the routine of the offices, or to make any radical 
change in the disposition of their fittings. Under these circum- 
stances it will be understood that anything like a complete system 
for conveying and distributing the correspondence 15 а practical 
impossibility, so that conveyors when introduced rarely work under 
the best conditions, and the resulting efficiency is therefore less than 
would be the case if it were possible to organise the office on the 
basis of mechanical distribution. 

Estimates as to the saving which would be effected by the intro- 
duction of these machines vary very considerably, amounting in one 
instance to as much as 30 to 40 per cent. per annum of the capital 
cost of the installation, whilst in others little or no monetary gain 
can be anticipated, the improvement being in economy of time and 
reduction of traffic across the sorting office, thus rendering super- 
vision more easy, and facilitating the orderly working so difficult to 
obtain with men and trucks moving in all directions. The latter 
improvement is of very great importance, and will be fully appre- 
ciated bv those readers who have had the opportunity of watching a 
sorting office during its busiest hours. 

The nearest approach to comprehensive schemes are those pro- 
posed for the ** King Edward's Building " and for the Parcel Office 
at Mount Pleasant. In almost every other case it has been possible 
to deal with only one particular duty. 

Conveyors may be roughly divided into two classes: 
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(1) Those giving continuous delivery. 

(B) Those giving intermittent delivery. 

Class A comprises: endless belt, steel plate, spiral and creeper 

conveyors, bucket and finger-tray elevators, etc. 
. Class B includes overhead runways, transporters, and others of 
the crane type. With very few exceptions those in Class B are 
unsuitable for Post Office use, as owing to their construction and 
the necessity for fixing them on the ceiling of the offices, they are 
likely to cause injury to the staff in the event of failure of any part 
of the travelling mechanism or structure; also, the delivery of corre- 
spondence not being continuous, it follows that the ability of the 
machine to deal with rushes of work during short periods is strictly 
limited. | 

On the other hand, those mentioned under Class A give con- 
tinuous delivery; they are thus well able to meet the sudden and 
heavy demands which frequently occur throughout the day in large 
offices, avoiding by a steady flow of. packages, congestion at either 
the loading or delivery end. 

The adoption of any of these forms of conveyors, involves little 
or no danger to the staff, however they may be placed, whether on 
the ceiling or under the floor of the office. 

In large and busy centres where the sorting office is on the 
ground floor it is a decided advantage to place the whole of the 
machinery in the basement, thus avoiding interference with 
the lighting and allowing an uninterrupted view across the office 
(an important consideration where several conveyors are to be 
installed), and in the event of breakdown the repairs may be carried 
out without inconvenience to the staff or delay of the work. The 
disadvantage of such an arrangement is that the correspondence 
disappears from view during transit, and it 15 therefore possible that 
isolated letters or packets may be hung up on the conveyor and 
delayed for hours, or even days, unless a systematic inspection of 
the route is ensured. 

For equal capacity the under-floor arrangement is at least 1o per 
cent. more costly than one carried on the ceiling, and necessitates 
cutting large holes in the floor. 

Of those types given under Class A, the two most easily adapted 
for Post Office use are: For horizontal distribution, the endless 
belt conveyor; for vertical distribution, or a combination of the 
two, the finger-tray elevator. Perhaps the best way to proceed 
with the subject will be to combine the description of various instal- 
lations, existing and proposed, with a brief history of the develop- 
ment of mechanical aids to sorting as far as it is known. 

During the early part of 1893 a slowly moving belt was fixed 
upon a facing table in the G.P.O. (East), and arranged to run down 
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the centre of, and at a height of about 12 in. above, the table top, 
for the purpose of carrying the faced letters to one end of the table, . 
and so avoiding the continual defacement which took place when 
they were passed from sorter to sorter. After an extended trial the 
conveyor was unfavourably reported upon and removed. A sug- 
gestion was then made to place a belt running in a trough on each 
side of the table, and level with the table top, for each man to lay 
letters on as they were faced, but so many objections were raised to 
this proposal that the matter was dropped. 

Early in 1903, on the completion of the new Savings Bank 
Department, it was decided to instal a conveyor for the purpose of 
carrying correspondence to and from the main building and the 
District Post Office, situated at a distant corner of the site. This 
conveyor has an effective length of 75 ft., and consists of two belts, 
one running in either direction, with the motor and gear placed 
between them ; the belts are driven through bevel wheels, by means 
of straight and crossed belt gearing to give the necessary reversal of 
direction for the second belt. The warrants, deposit books, etc., are 
packed into large baskets of sufficient width to take a double row, 
the loaded baskets having a gross weight of over 70 lb. ; the baskets 
are placed on the conveyor feeding table when only partially loaded, 
being then packed and pushed on to the moving belt. On arrival 
at the Post Office thev are swept by the belt on to a table, from 
which they may be removed by the sorting staff. These operations 
are reversed when sending correspondence from the Post Office to 
the Savings Bank. This conveyor is still rendering extremely use- 
ful service. | | 

Early іп 1905.а couple of working models of conveyors were 
made. Letters, etc., were to be placed by the sorting staff in a series 
of shoots, through which the traffic dropped upon different belts 
running beneath the table. Vertical conveyors collected the traffic 
from these belts and carried it up to another series of horizontal 
belts overhead, which conveyed it to the desired points. The diffi- 
culty not fully grasped at this early stage was that the letters should 
be “ faced " at the sorting table. 

In May, 1906, a conveyor of the endless belt бере was installed 
in the Manchester Head Post Office, running over the sorting tables, 
and placed at such a height that the men opening the mail bags 
could throw the correspondence on to the belt, which carried and 
finally deposited it upon the stamping table. The effective length of 
the conveyor 15 104 ft., and the belt is of 3-ply canvas, 15 in. wide, 
220 ft. in length, and runs at an approximate speed of 200 ft. per 
minute. А 4 brake-horse-power motor, located in the basement, is 
provided, and drives the conveyor through spur and belt gearing. 
The conveyor is mainly supported by pairs of cast-iron standards, 
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I in. in diameter, about 5 ft. apart, fixed to the tables by means of 
screwed sockets. Тһе rollers are of hard wood, with brass bushes 
and flanges, running on a stationary spindle, which acts as a lateral 
stay between each pair of supports; the sides or guides are formed 
of wire mesh in a wood frame. Тһе belt is raised to give a clear 
head room of 6 ft. where it crosses the gangways in order that these 
may be left open for traffic. 

Considerable trouble has been experienced with the machine 
owing to the design, which experience has proved to be capable of 
considerable improvement. In spite of its defects the Postmaster of 
Manchester has reported very favourably upon it, and a large pro- 
portion of the total cost has already been saved by its use. 

At the beginning of 1907 it was decided to again experiment with 
the facing table conveyor, and a design for an endless belt conveyor 
was prepared. Тһе firm with whom the contract was placed sug- 
gested a small turn-table at the delivery end to collect the letters 
· from the belt, and provide a small storage capacity to prevent 

defacement of the letters should the attendant neglect to immediately 
remove them. It is proposed to try this turn-table on a similar 
conveyor now being erected at Mount Pleasant. Ап arrange- 
ment for sloping the belt down to the table level, and fitting 
on the slope a balanced stop, which the letters themselves could 
push down as they accumulated, was tried; this was unsuccessful, 
it being found that the letters climbed upon one another as soon 
as the resistance due to the stop was encountered, and became 
disarranged. | i 

The arrangement finally adopted was that of the original design, 
viz. carrying the belt right to the end of the table, the letters to be 
picked off by an attendant as they arrive. A stamping machine is 
placed at one end of the table, the letters being taken from the belt 
straight on to the table of this machine, where they are dealt with 
by the sorter in charge. The conveyor has an effective length of 
20 ft., and the belt is.of 3-ply canvas, 9 in. wide, about 44 ft. long, 
and designed to run at a speed of 16 to 32 ft. per minute, at a height 
of about то in. above the table top. The most satisfactory speed in 
practice has proved to be 16 ft. per minute, and after various minor 
improvements the conveyor 15 now giving satisfaction. During the 
same year an entirely different method was suggested, consisting of 
a belt running on vertical rollers, and provided with small suitably 
shaped pockets or trays, into which the letters might be placed. A 
stamping machine was to be placed at each end of the facing table, 
in order to fully utilise the advantages of this form of conveyor. 
With such an arrangement the stamping machine attendant would 
be able to take off his own letters, and should more pass him than 
his machine could stamp, they would be allowed to go to the atten- 
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dant at the other end, or to revolve until one or other of the machines 
were ready for them, as this conveyor, unlike the horizontal belt, has 
a large storage capacity. 

An outline sketch is given in I, 2, and 3, only the driving end of 
the conveyor being shown. The opposite end will, however, be 
similarly arranged, but without the driving gear, and with a smaller 
motor for driving the second stamping machine only. The size of 
the table to give the most efficient result should be 21 ft. by 5 ft.; the 
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FICURE 3. 


I, 2, and 3.--Еасіхс TABLE CONVEYOR. 


over-all sizes, including the two stamping machines, would then be 
28 ft. by 5ft. It is not proposed to enter into a detailed examination 
of the relative merits of the various types of facing table conveyors, 
although it may be said that the horizontal belt only partially meets 
the need of the case, and in the opinion of the writer the final solu- 
tion of the problem will probably be found on lines similar to those 
indicated by r, 2 and 3, although this arrangement has not yet been 
given a practical trial. 

In 1906-7 the question of equipping sorting offices with 
mechanical distribution was considered, with the result that two 
experimental conveyors, one of the endless belt type, the other an 
overhead runway, were installed in the letter-sorting office, Mount 
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Pleasant. The belt conveyor runs from the packet-opening tables 
to the packet table in the North-Western Division, a distance of 155 
ft., and is fixed throughout its length beneath the floor; the belt is 
of 10-ply cotton, 22 іп. wide, 350 ft. in length, and designed to run 
at a speed of 180 ft. per minute, the joints being butted and stitched ; 
the framework is of stout channel steel, hung from the floor beams. 
The bearings and rollers carrying the upper and lower portions of 
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4.--Вкілуекү TaBLE, Mount PLEASANT. 


the belt are fixed to the top and bottom flanges respectively of this 
channel frame. The packets are fed from underneath а packet 
table into a steel shoot, which deposits them on to the moving belt 
below. At the delivery end the belt dips suddenly, the packets 
sliding down a steel shoot to the lower level, and then rising with 
the belt and through the floor, at an angle of about 18°, discharging 
on to a delivery table sloped downwards in such a manner that the 
packets drop into a low basket. The arrangement of the delivery 
table and baskets, with packets coming up on the belt, is shown 
in 4. | | 
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The motor, driving and tension gear, are located immediately 
under the delivery table, and are supported on a steel framework 
hung from the floor beams. Тһе general arrangement 15 indicated 
by 5, not, however, very clearly, as it was necessary to take the 
photograph by flashlight, this part of the basement being quite dark. 
The following references will enable the various portions to be iden- 
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5.— Моток AND GEAR—HUNG FROM CEILING. 


tified: (т) Motor, 3 brake-horse-power ; (2) worm gear; (3) tension 
gear. It will be noticed that the gear 15 completely enclosed by 
wire mesh guards. At the top right-hand corner of 5 one of the 
rollers supporting the return half of the belt is seen just where the 
conveyor rises through the floor. Тһе starting switch, fitted with 
overload and no-load releases, is fixed on the end of the table imme- 
diately above the loading shoot, and two emergency push-buttons, 
by which the no-volt release may be short-circuited, are provided 
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for stopping the conveyor in case of need. One is placed by the 
starting switch, the second is seen in 4, together with a small 
engraved plate explaining its use, fitted on the end of the newspaper 
sorting table. An interesting feature of this installation is that the 
belt is not in a straight line throughout its length, but at the point 
of dip it is deflected horizontally for nearly 5° by setting the four 
rollers used at this point, the twist on the belt being neutralised 
by deflecting the two rollers carrying the upper portion to the left, 
and those taking the lower to the right. The overhead conveyor 15 
taken from the bag-opening tables to the bundle-opening table in 
the North-Western Division, and has a straight run of 170 ft. The 
runway joist is suspended by means of cast iron hangers from the 
ceiling beams. A double carriage of the monorail type is provided, 
running upon а tramway rail fitted to the top flange of the joist; 
this carriage takes the two motors, each of 4 break-horse-power ; both 
motors are provided with electro-magnetic brakes. Тһе current is 
collected from two trolley wires, running by the side of the supporting 
joist and controlled from the main switchboard. 

The running motor drives the track wheels of the carriage through 
gearing, the hoisting and lowering motor, its speed reduced through 
worm gearing, working a double rope hoist, fitted with two steel 
ropes. The skep itself 1s of wicker, well protected, approximately 
I ft. біп. by ІЁ. біп. by 2ft. біп. deep, and will carry a load ot 
50 lb. ; it is attached to the wire ropes by means of steel pins and 
hooks. At the dispatching end the skep may be withdrawn from 
the frame guards for convenience in loading. Hinged flaps, with a 
spring lock, are fitted to the underside of the skep, so that on the 
withdrawal of the lock the flaps may open and the contents drop on 
to the table provided for cutting open the bundles. Steel frame 
guards are provided from floor to ceiling to enclose the skep during 
the raising and lowering process, and are fitted with oak guides to 
prevent it swaying when entering the frames. The controlling gear 
is extremely complicated, the electrical portion consisting mainly of 
cams, controlled by solenoid-operated and spring-restored pawls. 
The first operation, viz. зе пе the controller for raising, is mechanical, 
and 1s performed by means of a lever worked from the ground level 
by a chain; the remaining movements are entirely automatic. The 
cycle of operations is as follows: Upon loading, the starting lever 
is set and the skep raised to the running level, where the hoisting 
motor is cut out and the running motor switched in; on the arrival 
of the carriage at the delivery end it is steadied by the oak guides, 
and at the same-moment the running motor. is switched out of 
circuit, the lowering motor switched in and the skep lowered, but at 
this end only to within two feet of the table top, and not to the 
ground. “Тһе bundles are then discharged as previously explained. 
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The whole of these operations are repeated in order to send the 
empty skep back to the dispatching end. The carriage and skep 
travel at an average speed of 350 ft. per minute, and they make from 
twenty-two to twenty-five journeys per hour. 

Very considerable trouble has been experienced with the runway, 
due to its complicated control gear. Both this and the endless belt 
conveyor have had an extended trial, and the result has been to 
demonstrate the immense superiority of the endless belt type for 
sorting office distribution, not the least advantage being its freedom 
from complicated mechanism and absence of need for repairs and 
constant attention. As a matter of fact, with a well-constructed 
conveyor of this type the average attendance, including slight 
repairs, should not exceed half an hour per day. 


(To be continued.) 


INDEXING. e 
By H. NORTH. 


“ I for my own part venerate the inventor of Indexes.” 
Isaac DISRALLI, Library Miscellaneous. 


THE qualities requisite in a good indexer are intelligence and 
conscientiousness based on a thorough all-round education and 
backed by sound methods of work. The only way to insure good 
work is to have a definite method of work and never slur over or 
depart from it, for it must be remembered that while the indexer 
knows all about the case he is dealing with those who may have to 
subsequently refer to it may know very little. The soul of indexing 
is brevity, but in an index nothing must be left to the imagination. 
An entry is the unit of an index; the records of a single thing con- 
tained in the file. An imperfect entry is worse than omission ; the 
latter disappoints, but the former misleads. А heading isthe generic 
term under which specific entries are generally arranged and to 
which they all refer. Edgeworth’s ‘Essay on Irish Bulls,’ and a 
‘ Treatise on the Great Seal,’ havé been indexed under the heading 
of“ Zoology," and ‘ Ruskin’s Notes on the Construction of the Sheep- 
folds ' under “ Agriculture." A little common sense should enable the 
indexer to select the correct heading, provided the headings are 
sufficiently distinct to prevent undue overlapping. 

The selection of suitable subject headings is of the utmost 
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importance, and whilst they must necessarily vary with the different 
classes of work to be dealt with, they should be brief but distinct. 
The number should be limited to the smallest dimensions consistent 
with clearness, and should in no circumstance contain such headings 
as ‘‘ General " or ‘‘ Miscellaneous," for under “ General" or “ Mis- 
cellaneous " may be included each and every item. 

Having decided; upon your headings take sheets of stout paper 
and divide the upper edge into as many parts as you have headings, 
cut away or step the sheets so as to leave a section of each visible, 
and print the headings you have decided upon alphabetically on the 
exposed portion. 

On each sheet enter the sub-heads to be included, and under 
each sub-head the items themselves. 

In framing the sub-divisions or entering the various items, it is 
best to first pencil them on separate rough slips before entering them 
on the headed sheet, then sort them into the respective sub-heads as 
each slip is written, and finally sort them alphabetically before 
copying. Тһе slight loss of time incurred in turning up a certain 
sheet to place the rough notes in their proper subdivision is amply 
repaid by the enormous saving effected in the final revision and 
sorting. Scarcely any editing is required, and repetition 1s almost 
completely avoided. Unless extreme care is taken, however, con- 
fusion arises from accumulation of sub-headings. They should be 
written in at intervals on the subject sheet to allow for additional 
entries, as the simple addition of extra sheets to the headed or subject 
sheet provides for an unlimited number of entries. 

In setting out the sub-headings there is no better way than by 
careful indentation of sub-entries and entries subordinate to these, 
and no worse way than by “ running оп” the sub-entries and those 
further subordinate in one column, which causes much confusion of 
understanding. 

An index, for example, for the Engineer-in-Chief’s Headquarter 
Office framed on these lines might take for the master key the 
respective divisions into which the British Isles are divided. Each 
division or district would then be marked alike as regards subject 
headings, as uniformity of indexing is essential, so that each separate 
index should read into every other index and act correlatively, and 
might be divided into the following: (1) Accounts, (2) Circuits, 
Building, etc., (3) Electric Light and Power, (4) Public, (5) Staff, (6) - 
Wayleaves. Тһе sub-headings would be: 

Accounts, all classes of payment, such as: 


Advertisements, General work, 
Allowances, Reinstatements, 
Cartage, Royalties, etc., 
Contracts, 
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Circuits,! buildings, etc.: All matters affecting circuits, buildings, 
stores, apparatus, etc., other than electric light and power and 
wayleaves, such as: 


Accommodation, temporary, New buildings, 
Coast-guard circuits, Post Office removals, 
Exchange circuits, Private wires, 
Extensions, Rearrangements, 
Government circuits, Stone-throwing, 
Junctions, Trunks, etc., 
Electric light and power: 
Boilers, Hydraulics, 
Fans, | Lifts, 
Fire protection service, Lighting, 
Heating, Pneumatic tubes, etc., 
Public : 
| Acts of Parliament, Complaints, etc., not affecting 
Dills, proposed, other subject headings 
Staff: 
Absence, Clothing, protective, 
Annual leave, Examinations, technical, 
Enforced leave, Extra duty, 
Sick leave, Increments, 
Special leave, Promotions, 
Accidents to staff, Resignations, 
Allowance to staff, Transfer of staff, 
Appointments, Uniform, etc., 


Certificates, sick, 
Wayleaves : 
Al wayleave matters, including Canal, Railway, and National 
Telephone Company. 

Each of these sub-heads can be further subdivided according to 
requirements, as shown under “ Staff, absence." It only remains to 
letter and number each heading to complete the index. This may 
be done in two ways. Тһе subject may take block or capital letters, 
S — Staff, and the sub-headings small or italic letters, a = absence, 
followed by numbers, thus: 5/а/3, — Staff, absence, sick. Тһе 
instruction or file required would be the third in the “а” compart- 
ment of the Staff file; or the decimal system introduced by Melvil 
Dewey may be employed: 


5 = Staff. 
3.10 = Staff, Absence 
5.11 = s . » Annual leave. 


! From an engineering point of view “Circuits” covers nearly everything, and would 
be divided into Overground and Underground in some sections and subdivided under 
each. 
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5 = Staff 
5.12 = Staff, Absence, Enforced leave. 
5.13 = 1, K Sick leave. 
5.14 = к » Special leave. 
5.2 = ‚ Accidents to, etc. 


Cross references are frequently necessary and should act as links 
between (a) co-ordinate subjects (0) generic and specific headings, 
and (c) correct and incorrect headings. Care must be taken not to 
cross-reference ina circle, but direct to where the reference is to be 
found; never cross-reference to a reference. 

Of the various so-called systems now before the public, probably 
the card index system is the most popular. The reputed inventor 
of the card index system was Abbé Rozier, who, it 15 stated, edited 
the general index to the publications of the Paris Academy of Science 
covering the years 1666-1770. 

The plan of keeping cards or slips on edge in Backs or drawers 
loosely, thereby giving unlimited means of expansion and inter- 
calation, must have occurred to many minds as the best means of 
maintaining perpetual alphabetical order. The beautiful cabinet 
work on show is not a system, and beyond providing compartments 
of a variety of dimensions and so precluding the possibility of the 
office boy placing the twelve inch card in the six inch slot, is not 
essential. 

Whatever style of indexing is chosen,.be consistent. A change 
of method cannot but be dangerous, and inconsistency must seriously 
diminish the value of an index, no matter how excellent it may be in 
other respects. 

If those responsible for indexing would but recognise the impor- 
tance of merging each set of items roughly indexed into its pre- 
decessor there would be less anxiety when the time arrives to revise 
a general index. 


NEW IDEAS. 


IN this section we publish quarterly, by kind consent of Major 
O'Meara, Engineer-in-Chief to the Post Office, details of new ideas 
which have been adopted, or are under trial by the British Post Office. 


A NEw DISTRIBUTING Box FOR TELEPHONE CIRCUITS. 


Owing to the number of pipes and cables in many of the London 
footways, it is becoming difficult to adhere to the recognised method 
for the distribution of telephone subscribers’ circuits by means of 
flush boxes. It is frequently found impossible to find space for the 

141 


‘NEW IDEAS NEW IDEAS. 


construction of a distribution box opposite the entrance to the 
premises to be served, and the box has, therefore, to be placed some 
distance away on the line of pipes. In some cases this involves 


SIDE VIEW. 


LONGITUDINAL SECTION . CROSS SECTION 


INSIDE VIEW. 


WITH LOOSE BOTTOM REMOVED Р.О.Е.Е.9.138. 


running service-pipes twelve or fifteen yards long, апа the charges 
for reinstating in these circumstances have become a serious item, 
especially since patent stone-paving has come into general use in 
most of the boroughs.. As a rule there -is sufficient space to lay 
a three-inch pipe, and distribution could be arranged for by adapting 
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the ordinary split coupling to take a distributing joint, but when 
additional seven-pair cables are required the street would have to be 
opened where the couplings are fixed. In order to overcome these 
difficulties a distribution split coupling has been introduced, on the 
suggestion of Mr. J. Hardie, and is now under experimental trial by 
the Department. This coupling is fitted with a special box or 
pocket designed to accommodate а “© parallel joint" and the service 
pipe and cable. The cover of the pocket forms a loose bottom for 
the pipe, and serves the purpose of protecting the joint, while it 
allows the sweeps’ rods to pass freely, and permits of additional 
cables being drawn into position over it without injury. Illustra- 
tions of the coupling are given by means of a side view, a longitudinal 
section showing the parallel joint in its position in the pocket, and 
a cross-section and inside view. 

While the fitting was primarily designed for use in congested 
footways, it might be used with advantage and economy in thorough- 
fares where roadway boxes are at present built on distribution pipes. 


NOTES AND COMMENTS. 


TELEPHONE DISTRIBUTION METHODS. 


The short article by Mr. Steed on the above subject will probably 
give rise to thoughts in the minds of our London readers. 

There can be no doubt that in the City the Department's “all 
underground ” system has proved entirely satisfactory. 

In the West End, where the houses are large and the distribution 
dense, the same method was found peculiarly suitable. It had two 
special advantages. In practically every case the telephone is fixed 
in a room at the front of the house or in the hall, so that access 
from the front cheapens the wiring; and owing to the fact that 
such houses have sculleries and coal-cellars extending under the 
footways, it is frequently possible to drop from the side of the 
distribution box straight into the subscriber’s premises, so avoiding 
the heavy charges for reinstating pavement when its disturbance is 
necessary. 

When the original pipe-routes were laid liberal provision of 
distribution points was made for future years, and the advantage of 
this forethought is now being reaped. At the same time it will be 
noted from our “ New Ideas" section that a praiseworthy effort is 
being made to avoid expense in cases where distribution is required 
at points awkwardly situated. 

In “ mean streets," however, the distribution problem is entirely 
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different, and, as Mr. Steed suggests, its economical solution is very 
largely dependent on the personal equation of the engineer. 

Access to one subscriber’s premises is frequently obtainable most 
easily through the premises of another subscriber. In putting such 
an easement on a proper footing it makes all the difference whether 
the applicant explains to the grantor that the wayleave form is to 
enable him to protect his rights or to enable the Department to 
protect itself. 

We will say nothing here as to the alternative “ National " and - 
Departmental methods of dealing with open-work distribution 
because we wish to invite some expressions of opinion from our 
readers. The discussion of the subject would be enhanced in value 
if some of our many “ National’ subscribers would accept this 
invitation. 


THE ANGLO-FRENCH TELEPHONE CABLE. 


THE intention of the Department to lay a cable fitted with loading 
coils across the English Channel is a matter which is not only of 
great interest but is of very great importance, as, if successful, it will 
largely help to a solution of the difficulty of obtaining direct tele- 
phonic communication with certain parts of the continent which are 
at present inaccessible in this respect. It will probably be possible, 
by means of the loading coils, to increase the speaking value of the 
cable more than threefold. The problem, both of construction and 
maintenance, is undoubtedly a difficult one, and it is not tao much to 
say that its success (which is hopeful) will mark an era in telephonic 
progress, and would be looked upon as a very great scientific 
feat. Experiments have proved that not much is to be hoped 
for in the direction of increasing the speed of telegraph signal- 
ling on cables by the use of loading coils, and it is believed that 
considerable misunderstanding exists on this point amongst many 
telegraph engineers. The actual improvement possible by the 
use of loading coils (in the case of telephonic transmission), 
also, is а matter on which there is much want of knowledge.. 
Up to the present experiment seems to prove that an improvement 
of about three to three and a half times in the case of a cable is as 
much as can be expected, and it is doubtfulif this amount is likely to 
be greatly exceeded. In the case of loading coils for cables an all im- 
portant matter is high efficiency with smallness of bulk, and there is 
room for muc research in this direction. It does not appear to be 
generally knc qn that the quality of the iron wire used in forming the 
coils is not аа in accordance with what, at first sight, might be 
thought to Беј ће right kind, t.e., soft iron charcoal wire is highly in- 
efficient, wirelof the nature of steel being best; further research in 
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this direction would probably be highly profitable, as high inductance 
with low “effective resistance’’ and small bulk in the coils is, of 
course, the crux of the problem. 


THE TELEPHONE SITUATION IN PARIS. 


The article by Mr. Kennedy which appears in the present 
number of the JOURNAL will enable our readers to appreciate the 
magnitude of the emergency through which our French friends have 
passed, and also, we hope, to draw some inferences of much value 
regarding the precautions necessary in order to guard as far as 
possible against occurrences of this calamitous nature. 

Object lessons of so striking a character throw a fierce light upon 
weak points, and make it very easy to be wise after the event. In 
such circumstances it is necessary to criticise with calmness and to 
endeavour to concentrate attention upon the really vital points of 
the case. 

The natural tendency to rush into the adoption of every con- 
ceivable safeguard in future construction may easily, unless tempered 
with due discretion, result in over-elaboration, which is not only 
cumbrous and costly in itself, but will bring with it a harvest of new 
troubles. 

There seems, unfortunately, to be a strong natural antipathy 
between fire-resisting qualities and the qualities of electrical efficiency, 
and Post Office engineers will not readily forget the somewhat bitter 
experiences through which our own Department has passed in the 
highly meritorious endeavour to replace the inflammable wiring in 
use a few years ago by “ flameproof” wiring. 

There is no denying that the arrangements in existence in Paris 
before the fire were open to grave objections in many respects, but 
the manner in which the reconstitution of the system has been 
tackled by the French engineers is sufficient to show, if any such 
demonstration were necessary, that whatever the defects of the 
previous system may have been, they were not due to any lack of 
enterprise or ability on the part of the staff. 


INSTITUTION NOTES. 


COUNCIL NOTES. 


MEETINGS of the Council of the Institution of Post Office Electrical Engineers have 
been held at Worcester and Monmouth during the past quarter. 

Mr. А. J.:Stubbs presided at both meetings. 

A considerable amount of important business was dealt with, and, from the volume of 
business transacted, the following items of general interest have been extracted. 
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LIBRARY CATALOGUE. 


A new catalogue of the Central Lending Library has been compiled and issued to 
members of the Institution. The catalogue contains several unique features, chief among 
these being a brief synopsis of the contents of each of the books in the library. This 
arrangement will prove of material assistance to readers desiring information on the 
scope of any particular volume. 


FREE POSTAGE. 


It is interesting to report that Treasury authority has now been received for the 
continuance of the privilege of free postage in respect of library books and technical 
periodicals, where these are not circulated through the official pouches. 


PROFESSIONAL PAPERS. 
Two additional papers, read at local centre meetings during the past session, have 
been authorised for printing, viz.: 


“Underground Construction.” Мг. а. Н. Comport. (Abstract of paper read at 
Scotland West Centre.) 


“ Alternating Current Measurements.” Мг. А. С. Lee, B.Sc. (Paper read at 
Northern Centre.) 


LANTERN SLIDES. 
Requests are occasionally received from local centres for the loan of lantern slides 
prepared for Institution lectures, and the Council have arranged to house the slides at the 


Central Library and to issue a contents slip for insertion in the library catalogue, giving 
particulars of the slides available for loan. 


RESIGNATION OF LIBRARIAN. 


Mr. T. Smerdon has resigned his position as Librarian to the Institution, and Mr. J. 
Smerdon has been appointed in his place. | 


ASSISTANCE то MEMBERS PREPARING FOR EXAMINATIONS. 

A Committee of the Council has been appointed in order to prepare a series of useful 
notes and formule upon " Applied Mechanics" and “ Theory of Structures" for use in 
preparation for Civil Service examinations for Second Class Engineerships. 

The Council hope to issue the notes in a convenient form at an early date. 


New Locar CENTRE. 


Steps have been taken to form a separate centre for the new South Western 
Engineering District. | 


LOCAL CENTRE NOTES. 


METROPOLITAN CENTRE. 


THE annual meeting of the Council closed the winter session of the Institution in 
the metropolis, and the Local Centre Committee now has in hand the programme of 
meetings during the coming winter evenings. 

The local libraries have been freely used during the past session, but the present 


opportunity may perhaps be taken to remind members that these libraries are available 
for several valuable and interesting books of reference. 
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METROPOLITAN (SOUTH) DISTRICT. 
“ Merso” Sports CLUB. 


The last of a very successful series of Whist Drives held during the winter session 
1908-9 took place on the 3rd April last, at Stanley's Hall, Clapham Junction. On this 
occasion the prizes were distributed by Mrs. Alex Moir. 

The Club has decided to institute a Lawn Tennis Trophy in the form of a Silver Cup, 
the holder for the year and the runner up to be presented with medals. Tournaments 
are now in full swing, and the interest in the games indicates a very close struggle for 
the possession of the cup. The al fresco teas оп the lawn are very much appreciated. 

A 33 yards swimming handicap took place on May 27th at Wandsworth Baths. The 
winner was Mr. Horsey, Messrs. Brewer and Robinson being second and third respec- 
tively. 

A Swimming Team Race with the Board of Agriculture, held at the same place on 
the 2nd June, resulted in a win for the “ Metso" with three seconds to spare. 


NORTH-WESTERN DISTRICT. 


The last meeting of the 1908-9 Session was held on the 22nd March, when a paper 
on “Тһе Manchester Trunk Exchange" was read by Мг. К. Lawson. The paper was 
suitably illustrated by lantern slides. 


CHESS CLUB NOTES. 


READERS of the Chess Notes will doubtless remember that the final score of the Chess 
Club in League matches was 7 games won, 1 drawn, and 1 lost. This score gave the 
Club second place in the League, and with it, second prize. The prize took the form of 
five sets of chessmen. 

It was hoped to publish in this issue the results of the Club Championship and 
Handicap, but, unfortunately, neither is finished. Both competitions have been closely 
contested, the Handicap particularly so, ties having occurred in three of the four 
sections. Іп addition, there have been many drawn games, and it is mainly due to these 
that a definite result has not been arrived at. 

The Annual Supper, which was held at the Hotel Previtali, W., on April 2oth, 
proved, as usual, a most enjoyable function. In the unavoidable absence of our President, 
Major O'Meara, C.M.G., the chair was taken by Sir J. Gavey, C.B. Included among the 
visitors were Major G. B. Roberts, R.E., and Messrs. W. H. Allen, T. Harrison, J. F. 
Lamb, I. Probert, E. W. Rees, J. W. Willmot, and W. H. Winny. 

An excellent supper was followed by a musical programme, which proved much to the 
taste of those present. The artistes were: Miss Jessie Reeve (Soprano), Mr. W. E. 
Glendinning (Tenor), Mr. E. A. Pink (Bass), Mr. Roland Merry (Humorist), and Mr. 
B. M. Brown (Violin solos). Mr. R. Myles Hook proved an able and sympathetic 
accompanist. 

The speeches were not by any means the least enjoyable part of the proceedings. A 
story told by the Chairman bore eloquent testimony to the great value of chess as a 
reforming agent, and those non-chess players who heard the story will, it is to be hoped 
(unless they have been reformed by other means), not only join the Chess Club them- 
selves, but will also persuade others to do the same. 

The toasts proposed were: 


Toast. | Proposer. Reply. 
“Тһе Chess Club" ... The Chairman ... The Hon. Secretary. 
“Тһе Visitors " ... Mr. W. Noble .. Mr. W. Н. Allen. 
“The Chairman " ... Mr. A. Moir ... The Chairman. 
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LAWN TENNIS MATCH. 


ENGINEER-IN-CHIEF'S OFFICE v. METROPOLITAN (SOUTH) 
ENGINEERING DISTRICT. 


This match was played at Ealing, on June 16th, and resulted in a victory for the 
Engineer-in-Chief's Office by 5 events to 2, 13 sets to 7, 108 games to 80. T wo matches 
were left unfinished. Scores: 

Н. W. Fulcher and Е. Н. Walters beat E. E. Mullens and J. E. T. S. Hilton 6—2, 
6—0; beat T. L. Robinson and W. G. Restall 6—1, 6—2; and beat A. T. Restall and 
К. Purves, 6—3, 6-0. 

D. H. Kennedy and A. E. Thorne lost to Robinson and Restall 10—8, 2-6, 3--6; 
beat Restall and Purves 1—6, 7—5, 6—2; and the event with Mullens and Hilton was 
left unfinished at 4-6. 

А.Н. Shepperd and S. E. Rishworth lost to Mullens and Hilton 6—4, 4—6, 4—6 
beat Restall and Purves 6—o, 6—4; and the event with Robinson and Restall was left 
unfinished 7—9, 6—4. 


BOOKS RECEIVED. 


THE LIFE STORY OF SIR CHARLES BRIGHT, 


WITH WHICH IS INCORPORATED THE STORY OF THE FIRST TELE- 
GRAPH TO AMERICA, INDIA, AND THE COLONIES, BY CHARLES 
BriGHT, F.R.S.E. Price 125. ба. net. Archibald Constable 
and Co. 

Published in the year of the fiftieth anniversary of the Atlantic 
cable, this book 1s a revision and abridgement of the larger and more 
costly work which in 1898 was welcomed as a fitting memorial of 
one of the earliest, most popular, and most eminent of electrical 
pioneers. 

Born in 1832 Bright lived in stirring times. We rub our eyes 
and look again as we read how he devised new inventions at seven- 
teen, laid an underground system in one night at Manchester at 
nineteen, became chief engineer of the Magnetic Company at twenty, 
and was knighted for successfully laying the first Atlantic cable at 
the age of twenty-six. 

Narrated by his son, and with pardonable pride, the story of 
Charles Bright has much of interest for the general reader, and will 
prove intensely interesting to the modern telegraph engineer. 

Owing to his father’s pecuniary losses Bright escaped an Oxford 
career, and had to enter on the practical side of life at the age of 
fifteen. | | 

Тһе reader with a mathematical bent may here enter into calcu- 
lations as to the gain to international telegraphy which may be set 
against those lost university years. 

Starting as a telegraph clerk at Harrow, Bright soon commenced 
to devise improvements, and as patent fees were too high he, with 
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his brother, accumulated twenty-four inventions and included them 
in one patent in 1852. 

The most important were the porcelain insulator, the shackles 
(many of which are still in use), the brass tape device for protecting 
submarine cables, and a translator—a wonderful achievement for 
two youths of twenty-one and twenty years respectively. In the 
same year Charles Bright was responsible for the laying of 7000 
miles of underground wire, connecting points so remote as London, 
Liverpool, and Glasgow, and in Ireland, Belfast and Dublin with 
many intermediate points. 

Full and interesting details of these achievements are given, , and 
they should be read by the engineer of to-day, so that when he digs 
up a section of the 1852 * underground " he may at once recognise 
it and be carried back in imagination to those early telegraph days 
when it was put in position under the guidance of this energetic and 
youthful pioneer. 

А large section is given to the Atlantic cable, but it 15 eclipsed in 
interest by the stories of cable laying in the West Indies, where 
coral bottoms caused breakages and rendered recoveries so difficult 
as only to be conquered by months and months of perseverence 
against heart-breaking discouragements. | 

It was here that Sir Charles was attacked by malarial fever, the 
recurrence of which ultimately caused his decease at the compara- 
tively early age of fifty-six. | 

The book is well printed and illustrated, and we can with con- 
fidence recommend its perusal to our readers. 


‘Questions and Solutions in Telegraphy and Telephony,’ by Н.Р. Few. 
S. Rentell & Со. Maiden Lane, W.C. 25. net. | 

Students preparing for the City and Guilds examinations in the ordinary 
grades of telegraphy and telephony will find in this little work a reliable guide 
to the form of answer which best contributes to the award of high marks. 
The author, himself a silver medallist in honours telegraphy, answers all the 
ordinary grade questions set during the five years ending 1908. Some of the 
answers have been given rather more fully than would be required of a student 
in the time allotted by the examiners, but this will be regarded as a merit 
rather than a defect. 

Very few technical works are free from inaccuracies in their first editions, 
and we cannot, unfortunately, regard this as an exception. So far as can be 
seen from a rapid perusal of the book, the following are the more important 
errors which have been made : 

To the question “ How may the electro-motive force of a battery be 
increased ? " on p. 4, no direct answer is given. 

In Fig. 11 the end of the multiple should be left open. 

In the answer to question 12, p. 54, the connections of a 5-terminal 
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key for marking and spacing are shown reversed, and the connections of a 
4-terminal key are also given inaccurately, so that the whole answer fails to 
carry conviction. 

In the sketch of a strutted pole, p. 62, the strut is shown secured to the 
pole by means of a scarf-joint with two bolts and nuts instead of one. 

The answer to the question upon the intermediate switch of a three- 
station metallic circuit, p. 75, wrongly describes the conditions obtaining 
in the three positions of the switch, and is also in error as regards the function 
of the bell across terminals 3 and 7. 

The diagram of the central battery telegraph circuit, shown in Fig. 74, is 
not accurate as regards the point at which other circuits working from the 
same battery are connected. 

In spite of the minor defects referred to above, we can recommend the 
book as a useful supplement to the larger and more regular treatises on tele- 
graphy and telephony. The definitions of electrical terms scattered about 
the book are accurately given, and the numerical examples, of which there 
are many, are correctly worked. Most of the answers are given in model 
form, and they contain a large fund of condensed information. The book is 
of handy size, the paper is good, the type and diagrams are clear, and the 
general get-up is commendable. We may assert with confidence that this 
book will be welcomed by the large army of workers in telegraphy and tele- 
phony, as well as by teachers in those subjects. 


‘The Telegraphist’s Guide,’ by Вей & Wilson. S. Кеме & Co., 
London, W.C. 25. net. 

The new edition of this book contains a considerable amount of new 
matter which will be of value to telegraphists. Illustrated descriptions of the 
Purves C.B. duplex, the Hay C.B. duplex, the Vyle and Smart C.B. duplex, 
the Central Telegraph Office intercommunication switchboard, the Vyle 
polarised sounder, the working of C.B. omnibus circuits, together with the 
quadruplex and split quadruplex repeaters, have been added, and eleven of 
the old illustrations have been displaced by more modern ones. It is a pity 
that Fig. 50 was not included іп this process. Тһе cross-over wires from the 
rear terminals of the S.N. commutator terminate on the wooden handles. 
Little slips of this kind form mountainous difficulties for the lonely student. 
It is fair to add that this is an exceptional case. Тһе book is undoubtedly 
useful and very cheap. 


-. — —M——— — 


“Тһе Telegraphist's and Telephonist’s Note-Book. S. Rentell & Co., Ltd., 
36, Maiden Lane, Strand, W.C. Рр. 120, 15. 64. net. 

Although all the subjects included in the contents of this book do not bear 
directly on the practical work of the telegraphist and telephonist, yet they will 
doubtless all be appreciated by the serious student. Conciseness and lucidity 
have been aimed at throughout the book, but the sections dealing with primary 
and secondary cells, Ohm's law, the magnetic circuit, the balancing of duplex 
and quadruplex circuits, and the electrical transmission of speech deserve 
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special mention. The section on relays includes a description of the old type 
of polarised sounder, but omits any mention of the new type; this mars an 
otherwise excellent section. 


The size of the book is extremely convenient for the pocket. 


Post ОкысЕ TECHNICAL INSTRUCTIONS. 


WE number among our readers many who do not receive official copies of 
the ‘Technical Instructions,’ but who are keenly interested in the technical side 
of the Department's work. То such it may not be generally known that 
certain of the ‘ Technical Instructions’ are now on sale to the public at a 
nominal price. 

‘Technical Instruction XIII,’ which deals with the construction of аспа! 
lines, is sold at 15. 34. 

‘Technical Instruction XIV,’ which deals with the construction of under- 
ground telephone and telegraph lines, is sold at 15. 64. 

The latter has only just been issued. It is bound in stiff covers, and con- 
tains over 9o pages of matter and 115 illustrations. АП the operations 
involved in underground work are dealt with fully and clearly, and the volume 
will be found of considerable assistance to students and to officers of other 
administrations, as well as to those for whom it is primarily intend ed. 

The ‘Technical Instructions’ may be purchased directly, or through any 
bookseller, from Wyman & Sons, Ltd., Fetter Lane, E.C. ; Oliver & Boyd, 
Tweeddale Court, Edinburgh ; and E. Ponsonby, 116, Grafton Street, Dublin. 


CATALOGUES. 


Messrs. S. RENTELL & Co., Lro., have just issued a new catalogue of Books on 
Electricity of 32 pp. The list has been carefully classified, and this feature will make it 
of value to those wishful to widen their acquaintance with contemporary technical 
literature. 


We note that there are 57 works on Telegraphy and 17 on Telephony. Verily the 
making of books continueth. 


CORRESPONDENCE. 


To the Editors of THe Post Оғғісе ELECTRICAL ENGINEERS’ JOURNAL. 


“EXAMINATIONS.” 


Dear SiR,—In your Editorial on “ Sub. Engineers’ Examinations" the opinion is 
expressed that: “Іп dealing with large bodies of junior officers examinations аге neces- 
Sary as tests of unfitness, and to prove the possession of a minimum equipment of 
mental tools." Apparently it has been overlooked that many of the junior (sic) officers 
concerned are about forty years of age! | 

Apart, however, from this consideration, а good subject has been provided for an 
interesting debate to which I should like to contribute the following extracts. 
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Herbert Spencer, who was a sub-engineer оп the London and Birmingham Railway, 
states in his ' Autobiography - 

Г never passed an examination, nor could I have passed any such examinations as 
are commonly prescribed. Тһе very conception of such training implies a forcing of 
the mind into shapes it would not otherwise have taken, implies a bending of the shoots 
out of their lines of spontaneous growth into conformity with a pattern. 

“It is astonishing how general among distinguished engineers has been the absence of 
education. in the conventional sense of the word. James Brindley and George 
Stephenson were without any such instruction at all. Telford, too, a shepherd-boy, 
had no culture beyond that which a parish school afforded. Neither Smeaton, Rennie, 
nor Watt passed through a curriculum appropriate to the profession they followed. 
Franklin left school at the age of ten. George Simon Ohm was a locksmith and Michael 
Faraday was a bookbinder. Another piece of evidence, no less remarkable, is furnished by 
the case of Sir Benjamin Baker, who designed and executed the Forth Bridge, the greatest 
and most remarkable bridge in the world. He received no regular engineering instruction. 

“Such men, who, more than nearly all other men, show constructive imagination, 
seem thus to prove by implication the repressive influence of an educational system 
which imposes ideas from without, instead of evolving them from within. The established 
systems of education are fundamentally vicious in their manner. They encourage sub- 
missive receptivity instead of independent activity. Everybody nowadays hears of the 
evils of ‘cram,’ and yet insistence upon them seems to produce no effect whatever. 
Though it has become manifest that the accumulation of knowledge in excess of power 
to use it is not only no aid to efficiency, but is an impediment to efficiency, yet the 
quantity of knowledge accumulated continues to be used as the measure of efficiency.” 

George Eliot, in ‘Adam Bede,’ expresses the same idea in somewhat different 
words : 

" College mostly makes people like bladders—just good for nothing but to hold the 
stuff that is poured into them.” 

Protessor Perry, in ‘ Practical Mathematics,’ says: 

‘We ought to recognise the fact that the real study of an engineer's profession is not 
at school or college. Any child can state Newton's second law of motion and the other 
half dozen all-important principles of mechanics so as to get full marks at an examination." 

From ' Chambers' Journal,' July, 1908: 

“Тһе examination system, which the Chinese are giving up after trying it for more 
than five thousand years, has come to our Army with intensity. The outiook of a young 
officer is a series of examinations. It is not because our officers are deficient in mental 
vigour that they dislike these ordeals. Indeed, many of them are fond of study, and pass 
examinations for promotion as well as in languages with great credit. They do not like, 
however, to have examinations held over their heads like a whip, and made to cause 
uncertainty and anxiety." 

What the feeling of the Army is on this subject is exactly the feeling of all grades of 
the Engineering Department of the Post Office. 

Mr. Edison, probably the most remarkable inventor who ever lived, is himself a self- 
trained man. Here are some quotations from an account of an interview with him which 
appeared a few years ago in the ' Speaker.’ 

“То my question as to where he found the best young men to train as his assistants 
he answered emphatically: ' The college bred ones are not worth a ғар. I don't know 
why, but they don't seem to begin at the beginning and give their whole heart to their 
work.' " 

In a biographical sketch of the celebrated engineer, John Ericsson, is found the 
following significant passage : 

" When a friend spoke to him with regret of his not having graduated fron: some 
technological institute, he answered that the fact, on the other hand, was very fortunate. 
lf he had taken a course at such an institution he would have acquired such а belief in 
authorities that he would never have been able to develop originality and make his own 
way in physics and mechanics.” 
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The case was admirably summed up in an article which recently appeared in the 
‘Electrical Review.’ The writer contended that the examination system was boomed by 
the class who were able to pay the cost of University education in order to corner the 
more lucrative positions for themselves. It was also boomed by professors and others 
with vested interests, and it was only tolerated by the bourgeoisie owing to their innate 
love of gambling—they loved to watch for the result of an examination as others did for 
the result of the Derby. 

The following is an extract from ‘Success іп Life’ (Emil Reich) : 

'" Another delusion, and one that as a nation we put pathetic faith in, is our infinite 
credence in the possibilities of education. One of the many disconcerting common- 
places of history is the fact that in countless cases success has been won by uneducated 
men. Indeed, it might be plausibly contended that the highest success in nearly all 
departments of life has been achieved by men of this type. Take literature for example, 
we have instances like Bunyan, Dickens, and Shakespeare. Take war, politics, inven- 
tion, and the sphere of public affairs, what greater names could be brought forward than 
that of Napoleon, Marlborough, Nelson, Franklin, Lincoln, Stephenson, Rhodes Yet it 
is doubtful if one of these great men could have passed the London ' Matric.' at any 
stage in their career." | 

The recommendations made by a committee formed to inquire into the question of 
engineering training includes the following (‘ Electrical Review,’ May 18th, 1006): 

“Іп connection with the granting of degrees, diplomas and certificates to engineering 
students . . . degrees should not be granted on the results of terminal or final 
examinations alone. . . 

“The Committee reaffirms the conviction expressed when they issued their inquiry, 
that the sympathy and assistance of employers is essential to improvement in engineering 
education and training." 

Sir John Gavey, in giving evidence before the Hobhouse Committee, made the 
following statement: 

“Ап officer may be a thoroughly good practical engineer, and yet he might not pass 
such a good theoretical examination as another man, who would not be such a good 
officer." 

| need hardly mention that practically all the brilliant ornaments of the telegraph 
engineers! profession throughout the world have compassed their achievements without 
the advantages, or, shall we say, unfettered by the stereotyping influences of a “college " 
education. 

In conclusion, I quote from a poem by Rudyard Kipling, in which St. Peter is sup- 
posed to be examining one Tomlinson: 

“ You have read, you have thought, you have spoke, he said, 
· And your race you now have run, 
By the grace of the powers that gave you birth 
Make answer, What have you DONE?" 
ONE Мно Passen. 
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STAFF CHANGES. 


STAFF CHANGES. 
BRITISH POST OFFICE. ENGINEERING DEPARTMENT. 


PROMOTIONS. 


Name. Appointment. 


МсПгоу, R. Suptg. Engr. 


Eldridge, E. J. . Staff Engr., 15% СІ. 


Pollock, S. А. . Asst. Suptg. Engr. 


Elliott, J. R. M: .| Asst. Suptg. Engr. 


Gomersall, E. . Asst. Suptg. Engr. 


Masaroon, К. G. | Asst. бирер. Engr. 
Lack, E. 


Bailey, W. ]. 
Batchelor, W. M. 
Weaver, R. A. 
Gray, А. Engr., 1st СІ. 


Kitchen, H. Engr., Ist СІ. 


Richardson, J. Engr., 15 СІ. 


Hill, J.G. . Engr., rst Cl. 


RETIREMENTS. 


Vyle, W. W. | 


4 Staff Engr., 2nd Cl. 


. Staff Engr., 2nd СІ. 
Staff Engr., 2nd СІ. 


.| Staff Engr., 2nd CI. 


Previous Service. 


| 
Tel., Belfast, 1885; Jr. Clk., Engr. 


Dept, 1891; Clk., 1895; Tech. 
Offr., 1897; Asst. Suptg. Engr., 
1903; Staff Engr., 1st Cl., 1907. 

Tel., C.T.O., 1881; Jr. Clk., Eng. 
Dept., 1887; Engr., 2nd СІ., 1802; 


| Ist Cl., 1899; Tech. Offr., 2nd Cl., 


1903; Asst. Suptg. Engr., 1905. 

Tel., Belfast, 1889; Jr. Clk., Engr. 
Dept., 1894; СІК., 2nd Cl., 1900; 
Staff Engr., 2nd СІ., 1902. 

Tel., Newc.-on-Tyne, 1885; Relay 
Clk., Engr. Dept., 1891; Engr., 
2nd Cl., 1896; 1st Cl., 1901; Staff 
Engr., 2nd Cl., 1903. 

Tel, Leeds, 1893; Jr. Clk., Engr. 
Dept., 1806; Engr., 2nd Cl., 1000; 
Staff Engr., 2nd Cl., 1904. 

S.C. & T., Derry, 1882; Royal Engr., 
1883; Engr., rst Cl., 1904. 

Tel., Hull, 1882; Relay Clk., Engr. 
Dept., 1893; Engr., 2nd СІ., 1800; 
Ist Cl., 1906. 

Tel., C. T.O., 1885; Sub-Engr., 1806; 
Eng., 2nd СІ., 1899; 1st Cl., 1906. 

Tel., C.T.O., 1885; Jr. Clk., Engr. 
Dept., 1892; Engr., 2nd СІ., 1900; 
rst Cl., 1906. 

Tel., B'ham, 1890; Jr. Clk., Engr. 
Dept., 1893; Engr., 2nd Cl., 1900; 
rst Cl., 1907. 

Tel., Newc.-on-Tyne, 1888; Relay 
СІК., Engr. Dept., 1896; Engr., 
2nd СТ, 1901. 

Tel., Newc.-on-Tyne, 1889; Relay 
Clk., Engr. Dept, 1807; Engr., 
2nd Cl., 1901. 

Tel., Glasgow, 1885; Clk., Engr. 
Dept., 1805; Eng., 2nd Cl., 1901. 
S.C. & T., Sheffield, 1882; Jr. Clk., 
Engr. Dept., 1896; Engr., 2nd Cl., 

1901. 


Suptg. Engr. ЕТ. Co., 1866; P.O., 1870; Clk., 


Engr. Dept., 1873; Insp., 1885; 
Asst. Suptg. Engr., 1891; Suptg. 
Engr., 1861. 


. Clk., rst Cl. (Ргоу.) |1874; Jr. Clk., 1878; Sen. Clk., 1886; 


Engr., 2nd Cl., 1892; Engr., 1st CI., 
1000; Cik., rst Cl., Prov., 1004. 


STAFF CHANGES. STAFF 


DEATH. 


District. Name. Appointment. Previous Service. 
Ire. S. . Cross, W. Н. | Asst. Suptg. Engr. |1872; Engr., ist Cl, 1893; Asst. 
Suptg. Engr., 1901. 
TRANSFERS. 
| 
: District. 
Name. Rank. | Егогп. То. 
О— 

Fossett, J. H. . .| Asst. Suptg. Engr. Ire. S. Sc. W. 
Evans, W. М.. .| Asst. Suptg. Engr. Ire. N. | Ire. S. 
Sinnott, J. .| Asst. Suptg. Engr. Met. S | Met. М. 
Kinsey, A. T. . .| Asst. Suptg. Engr. Ire. N. S.W. 
Sheldon, J. Engr., 1st Cl. S.E. S.W. 
Henshilwood, G. Engr., rst СІ. Ire. S. S.E. 
Chapman, A. E. Engr., 1st СІ. N.M. S.W. 
Hunter, H. J. . Engr., 2nd СІ. N.W. S.W. 
Lawson, C. G. Engr., 2nd СІ. E. in CO. E. L. and P. 
Reid, F. . ; Engr., 2nd СІ. E. in CO. E. L. and P. 
Chittick, H.S. Engr., 2nd Cl. E. in CO. S.W. 
Statters, J. E. Engr., 2nd CI. E. E. in CO. 
Robinson, C. Engr., 2nd СІ. Met. N. E. in CO. 
Timmis, A. C. Engr., 2nd СІ. E. in CO. N.W. 
Kann, J. H. C. Engr., 2nd СІ, E. in CO. S. Wa. 
Dunsheath, P. Engr., 2nd СІ. E. in CO E. 
Perrin, Е. $. . | Engr., 2nd СІ. E. in CO. Met. S. 
Cave-Browne-Cave, N. F. Engr, 2nd Cl. | E. in CO S.M. 
Dwyer, ].]. . Engr., 2nd СІ. Ire. S. S.W. 
Finlayson, W. J. Engr., 2nd СІ. Ire. S. Ire. N. 
Pennington, W. Engr., 2nd СІ. Ire. N. S.W. 
Pratt, А.]. . Sub-Engr. Met. С. N. Wa. 
О'5ћеа, P. . Sub-Engr. Ire. S. Ire. N. 
Wildgoose, G. H. A. Sub-Engr. Ire. N. N.W. 
Woodhouse, M. D. Sub-Engr. Ire. N. S.W. 
Yule, J. . Sub-Engr. S. Wa. S.W. 
Wynne-Jones, A. Sub-Engr. Met. C. S.W. 
Lancaster, T. 5. . Sub-Engr. Met. S Met. C. 
MacDermott, C. N. Sub-Engr. E. L. and P. E. in CO. 
Day W. . : Sub-Engr. Met. C. E. in CO. 
McDonald, C. G. A. Sub-Engr. N.E. Е. in CO. 
Hunter, G. . А Sub-Engr. Met. N. E. in CO. 
Schofield, G. H. Sub-Engr. Met. C. Met. N. 
White, H. W. Sub-Engr. . S.M. E. in CO. 
Bowyer, С. . Sub-Engr. Met. S. N.W. 
Partington, R. W. Sub-Engr. Ire. S S.E. 
Field, A. W. . 1 Sub-Engr. Met. S. N.W. 
Weir, A. W. . | .| Cik., rst Cl. Prov. Ire. N. S.W. 
Peck, H. W. | Clk., зга Cl. Prov. Sc. W. E. 
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OBITUARY. 


WILLIAM HENRY Cnoss. 


WE regret to have to record the death of William Henry Cross, 
which took place at Dublin on May 13th, 1909, after a brief illness 
from pneumonia following influenza. 

A native of Nottinghamshire, Mr. Cross joined the service of the 
Post Office as a clerk in the Enginecring Department in 1872, and 
was appointed second-class engineer at Edinburgh in 1883. Не 
spent eighteen years of his official life in Scotland under the late 
Mr. Gibson, who held a high opinion of his abilities, and became 
assistant superintending engineer at Cork in 1901. 

All over the south of Ireland Mr. Cross was well known to Post 
Office and railway officials, with whom he was at all times on the 
best of terms. Of a genial and sympathetic disposition, the keynotes 
of his character were openness and straightforwardness. About these 
qualities there was never at any time a shadow of doubt. In the 
broad and manly life of William Henry Cross, governed as it was by 
a high sense of loyalty and uprightness, there was no room for 
anything narrow or petty, nor had he any use for the devious or 
crooked. 

By his death, at the age of 56, the Post Office has lost a valued 
servant who never spared himself in its service, his immediate chief 
a loyal, helpful and resourceful assistant, and his colleagues a trusted 
and respected friend. A. M. 


COMMUNICATIONS. 


ALL Communications should be addressed to the Махасіхс Епток, Р.О.Е.Е. 
JouRNAL, 22, G.P.O. West, London, Е.С. 


HARVARD Ui toy 
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THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. 


By J. E. TAYLOR, А.М.Г.Е.Е. 
(Continued from р. 87.) 


EARLY PosT-OFFICE TESTS ОЕ SYSTEM.—Recognising the pro- 
bable utility of Marconi’s proposals for purposes of communi- 
cation with lightships, Sir William Preece quickly decided on 
thoroughly proving its capabilities in a series of trials. To his 
prompt and decisive action in the matter, and the timely assistance 
rendered to Marconi at this critical stage, the art of wireless 
telegraphy is more indebted than is generally admitted. 

After some brief demonstrations over relatively short distances, 
in which the writer was closely associated, first from the roof of the 
North Building of the G.P.O. to the roof of the Savings Bank in 
Knightrider Street (now the Central Telephone Exchange) in June, 
1896, where the reflector system only was tried, and again on 
Salisbury Plain in September of the same year, under the super- 
intendence of Mr. H. R. Kempe and Mr. John Chapman, where 
signals were sent and received two miles with reflectors, and about 
one third of a mile by the elevated capacity arrangement, prepara- 
tions for an extended series of tests, on both methods, on the South 
Wales Coast were put in hand. For the latter, tall masts 112 feet 
high and capped with large galvanised-iron drums supported on 
insulators, were erected at Lavernock Point near Cardiff, and on the 
island of Flatholm, 3:3 miles distant, in the Bristol Channel. These 
sites were selected in order to ascertain whether there appeared to 
be any likelihood of making use of the system for communicating 
with the fortress on the island. The metal drums at the mastheads 
constituted the elevated capacity areas of the system, and were 
connected by substantial insulated cable to the apparatus in the 
signalling cabins below. The “earth” connection was made by 
running six heavy bare copper. wires, 600 lb. copper cabled together, 
over the cliff edges and along the beach into the sea. Some portions 
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of the apparatus used in these tests had been slightly modified or 
re-designed in the engineering branch of the Post Office, but the 
general character of the appliances remained much in its original 
state. Complete receiving and transmitting sets had been put 
together in the Post Office workshops, and were further supple- 
mented by improved sets which Mr. Marconi had made up privately, 
together with a number of coherers of his own special and personal 
construction. Among the special appliances obtained by the Post 
Office for these tests, a large Rhumkorff coil, capable of giving 
spark discharges eighteen inches long, was included. Pending the 
completion of the arrangements for these tests, Mr. Marconi had 
been privately pursuing his experiments on Salisbury Plain, with the 
aid of kites and small balloons for suspending the aérial capacities, 
the balloons and kites being covered with thin tin foil to render 
them conducting. | 

Early іп Мау, 1897, the tests between Lavernock Point and 
Flatholm Island were seriously commenced, and Mr. Marconi 
succeeded in demonstrating the transmission of signals between 
the two places in the presence of Professor Slaby, who had been 
specially deputed to witness the trials at the instance of the German 
Emperor. At these trials there were also present Sir William 
Preece, Sir John Gavey, the late Mr. Matthew Cooper, Captain 
Kennedy, R.E., and the writer. The late Professor Viriamu Jones, 
of Cardiff University College, was also an interested spectator. By 
this time the “new telegraphy” had become a matter of some 
notorlety, principally through the agency of press notices and 
articles in periodicals. 

Following on these demonstrations, tests were made which 
showed transmission across the Bristol Channel from Lavernock to 
Brean Down near Weston-super- Маге to be possible. The distance 
bridged was about nine miles, kites being used to obtain increased 
height of aérial capacity. 

The results obtained furnished conclusive proof of the inherent 
possibilities of the system, though it was evident from the variable 
nature of the signals received that much patient investigation was 
necessary before a sufficiently reliable method could be evolved to 
be of real practical utility. Looking back on the system as it then 
stood in the light of present-day knowledge, the reasons for the 
uncertain operation of the method are sufficiently obvious. In the 
first place, a fundamentally wrong principle was introduced in the 
matter of interposing the coherer directly іп the elevated capacity 
lead, because the filings coherer used interrupted the continuity of 
the oscillatory system for receiving, and should thereby have 
prevented free oscillations occurring. There were, however, two 
or three factors which mitigated the consequences of this serious 
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error. Тһе coherer was itself bridged by the local circuit for 
operating the Morse instrument and tapper through the relay. The 
relay coils were shunted by a non-inductive double-wound resistance, 
which acted as a condenser for high-frequency currents, and in 
series with these, directly connected to each terminal of the 
coherer, were two small high-frequency choking coils, about the 
construction of which Mr. Marconi had found it necessary to be 
very particular. These choking coils were for the avowed purpose 
of choking back the high-frequency oscillations, and so confining 
their operation in their full intensity to the coherer. Had they 
fulfilled this purpose completely the receiver would have failed to 
operate. As it happened, however, the choking coils, in series with 
the double wound resistance, formed an oscillatory system of 
sufficiently high periodicity to accerd fairly well with the impressed 
oscillatory E.M.F., and the coherer itself became an “ overtlow”’ to 
the whole system. In further support of this contention, there is 
the fact that it was always found that much better results could be 
obtained if the receiver air-wire was very considerably lengthened so 
as to make it approximately double the length of the transmitter 
wire. This of course had the effect of tuning it much more closely 
to the impressed E.M.F., having regard to the fact that the coherer 
cut it off from the earth. For this reason reception on high air- 
wires supported by kites when transmitting from a relatively short 
air-wire and mast often gave very good results, which were wrongly 
attributed to the increased height of the conductor. On the face of 
it, however, such an arrangement was extremely inconvenient, 
involving as it did one aérial arrangement for receiving and another 
for transmitting. Moreover, it was quickly found that atmospheric 
electrical disturbances became much more pronounced, indeed, at 
times almost fatally so, with high receiving wires. Improvement 
was according sought, mainly in other directions. 

The filings coherer, used exclusively at this time as a receiving 
device, as constructed by Mr. Marconi, calls for a little comment. 
The types of this appliance previously in use had not given evidence 
of any possibility of practical utility on account of their extremely 
capricious and erratic behaviour. Several points in their con- 
struction were insisted on by Mr. Marconi, chief among these being: 

That all traces of moisture must be rigorously excluded during 
construction and the tube hermetically sealed. 

Oxidation to be prevented or minimised by the use of a pure 
hydrogen flame for sealing and fusing in the platinum wire 
connections. 

The tube to be exhausted of air to a fairly high vacuum. 

The electrodes to be of silver with brightly polished surfaces on 
which a small trace of mercury was used. 
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The filings to be of carefully sifted hard nickel, ensuring 
uniformity of size of particles, with a small pinch of silver dust 
admixed. 

The gap between the surfaces of the silver plugs to be kept very 
small, generally about one millimetre. 

Coherers constructed in accordance with these conditions, and 
with perfect cleanliness and great care, certainly showed a marked 
advance, both in sensibility and regularity of operation, over any 
type previously made One of the reasons for this result, if not the 
main, doubtless is that internal friction is reduced to a smaller 
amount, thereby ensuring that the particles will always lie in such a 
way as to distribute the pressure of their weight uniformly through 
the mass. The admixture of finely powdered silver probably serves 
as a conducting lubricant assisting to this end. At any rate, the 
claim made was that its presence in the proper amount increased 
the sensitiveness of the coherer. А close analogy undoubtedly 
exists between the proper construction of a coherer and that of a 
microphone to ensure efficiency and regularity of operation in both 
cases. Undue internal friction is a factor to be avoided in each, as 
it allows of the formation of unstable systems of particles with 
undue pressure along certain lines of the formation, and consequent 
strong electrical contact and inefficient operation. Properly con- 
structed coherers show, in their quiescent state, under the applica- 
tion of a voltage of unity or thereabouts, no measurable or perceptible 
conductivity. 

Following closely on the Bristol Channel experiments, Marconi 
visited Italy in July, 1897, at the special request of the Italian 
Government. Тһе writer was privileged on this occasion to accom- 
pany him to Rome, where numerous indoor demonstrations werc 
given, notably at the Quirinale for the special edification of the late 
King Humbert and Queen Margherita, both of whom showed ex- 
treme interest in and an intelligent appreciation of the apparatus. 
Mr. Marconi next conveyed his apparatus to Spezia for trial between 
a shore station and warship, when signals were successfully 
transmitted over sixteen kilometres. | 

At this period, it may be mentioned, Mr. Marconi was negotiating 
the sale of his patent rights in the invention to a group of financiers 
in London, with whom he finally came to terms in July, 1897, and 
a syndicate was formed: from which has sprung the “ Marconi’s 
Wireless Telegraph Company ” of to-day. With the formation of 
the syndicate came a termination of Mr. Marconi's association with 
the Engineering Branch of the Post Office in experimental trials. 

DOVER EXPERIMENTS.— Meanwhile, a programme of trials having 
been formulated and prepared for by the Post Office, it was deter- 
mined to carry out privately such part of the programme as was 
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justified by the preparations already made. Accordingly tests were 
made with a fixed transmitting equipment at Fort Burgoyne, near 
Dover, and a movable receiving set connected up at various points 
in the direction of St. Margaret’s Bay. Summarised briefly, the 
results obtained were as follows :— | 

Law ОЕ TRANSMISSION.—A series of carefully conducted tests estab- 
lished the fact that for simple aérial wires (elevated wire system) the 
distance bridged was approximately proportional to the products of 
the heights of wire at the two stations, provided always that the 
height at one station was not too greatly different from that at the 
other. Taking equal heights at both stations, the distance bridged 
is proportional to the square of that height. 

UTILITY OF REFLECTOR SysTEM.— Tests made with this system 
did not, at Dover, give very promising results, the maximum distance 
bridged being from 14 to r$ miles. Тһе undulating character of the 
land over which the tests took place was found to be an unfavourable 
factor of considerable importance. The best results could only be 
obtained when the beam of electric waves projected from the trans- - 
mitting reflector was maintained throughout its traverse at a fair 
height above the surface of the intervening land. The divergence, 
too, of the beam of waves used to be found to be fairly considerable— 
very many times greater than is the case with the excessively short 
luminous or light waves. Tuning was not extremely, but yet quite 
appreciably marked. These results must not, however, be taken as 
definitely settling the fate of the Reflector System for all telegraphic 
purposes. Neither the appliances nor the time then at disposal 
were sufficient for exhaustive tests. 

TuNING.—With the elevated-wire system, when no capacity areas 
were used at the tops of the aérial wires, no appreciable effects of 
tuning, syntony, or resonance, as it has been variously termed, were 
particularly noticeable. Оп the other hand, sufficiently marked 
tuning was at once appreciable on terminating the upper ends of the 
aérial wires on capacity areas of thin copper sheets four feet square. 
Two such sheets on one aérial and one on the other threw the 
systems out of tune, so that the distance which could be bridged was 
considerably reduced. Two on each, or one on each, gave results 
over the maximum distances. It was not considered, however, that 
a sufficient divergence could be obtained to make use of the effect 
in rendering contiguous pairs of installations non-interfering or 
“© selective." 

ОЗЕ OF TESLA COILS OR OSCILLATION TRANSFORMERS.— These 
appliances, now so extensively adapted to the purposes of wireless 
telegraphy, were first actually tried іп the Dover experiments both 
for transmitting and receiving. For transmitting, a method of 
application was devised which led to slightly improved results, but 
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for receiving, the rough trial made indicated that they were 
ineffective. 
(To be continued.) 


DETERMINATION OF THE DISTANCE AND 
DIRECTION OF А RADIO-TELEGRAPHIC 
SENDING STATION BY MEANS OF BAR- 
RETER MEASUREMENTS. 


IN the May number of the ‘ Zeitschrift für Sewachstrom technik ' 
Monsieur Béla Gati, of Buda Pesth, contributes an interesting letter 
on the above subject. After referring to the highly praiseworthy 
action of Mr. Binns, the heroic telegraphist of the ** Republic " when 
that ship was in peril, he continues: “ It would be very much better 
if by means of automatic signalling on a sinking ship, the distance 
and direction of that ship could be determined. Suppose that the 
telegraphist were laid low by an accident, any sailor could quite 
easily signal the letter ‘t, say, once a minute. This would be 
quite sufficient to admit of the distance and direction of the doomed 
ship being determined. Of course if the other ships were fitted with 
the so-called * directive’ antennz this would be quite simple; but 
I shall take the case in which the ship receiving the signals has only 
the ordinary type of antenna. 

“ According to Duddell’s rule the distance between the sending and 
receiving apparatus multiplied by the current produced is a constant 
number. Duddell proved this for great distances, but the same rule 
holds good for short distances (see Béla Сай, ‘ Physikalische 
Zeitschrift, 8, s. 630). If, for example, this constant is 10,000 kilo- 
metre-amperes : 

At 50 km. 200 micro-amperes will be received. 

» 47 km. 2127 Т » Т 

» 53 Кт. 188:6 » 9 » 
These values can be measured quite easily by mirror galvanometer 
on the Gati barreter system. 

“ If, for instance, the ship (call her the ‘ Baltic’) coming to the 
rescue measures a current of 200 micro-ampéres, and after sailing 
three kilometres from her then course she measures 200 micro- 
ampéres again, the ‘Baltic’ knows at once that she is not 
approaching the ‘Republic.’ If the ‘ Baltic’ now takes a course 
at right angles to the previous course, and after sailing three kilo- 
metres receives 21277 micro-amperes, she knows that she is on the 
right course towards the ‘Republic,’ and is 47 kilometres distant 
from her. Ву always making two separate measurements on 
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different courses in this way, it will be possible to determine the 
distance and direction of the foundering ship. It is not at all 
necessary to know the constant. This can always be eventually 
determined by repeated measurements. When the foundering ship’s 
radiation is not constant a repetition of the measurements will be 
made. It goes without saying that, in this connection, it would be 
desirable that all wireless stations should be examined with reference 
to Duddell’s rule. The constant gives, so to speak, the ‘ utility 
effect’ of a station.”’ 
В. |. STEVENSON. 


SECRET TYPE-PRINTING АМО RADIO- 
TELEGRAPHY. 


A NORWEGIAN captain named Hovland has invented a system of 
secret type-printing for radio-telegraphy, and lately gave a demon- 
stration of it in Melsomvik, Norway, to the local authorities and 
pressmen. ‘ Wireless ” telegrams were exchanged between a station 
erected by the inventor and a station at Tjómo, belonging to the 
Norwegian Navy, over a distance of twenty kilometres. By the 
experiments Hovland showed how it was possible by means of his 
system to ensure absolute secrecy of communication and how easily 
ordinary type could be automatically converted into secret characters. 
The characters are transmitted by means of a key-board similar to 
that used on an ordinary type-writing machine. On reaching the 
receiving station the telegram may be received at will in secret or 
ordinary type. Hovland is a Norwegian naval officer, and has 
had considerable aid in perfecting his invention from the naval 
authorities of Norway, at whose disposition he has placed the results 


of his labours. 
B. је о; 


MULTIPLEX WIRELESS TELEGRAPHY. 


AN invention, which has just been patented in Berlin by F. 
van der Wonde, has for its object the adaptation of wireless tele- 
graphy to multiplex working. Theantenna is joined to a spiral device 
carrying a number of contact arms, which, when revolved, makes 
the following connections: (1) Transmitter joined up; (2) antenna 
earthed ; (3) transmitter cut out; (4) receiver joined up; (5) earth 
disconnected; (6) receiver cut out. The speed of action is such that 
several revolutions take place during the time necessary for the 


sending of a Morse dot. 
B. јел. 
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THE MACHINERY OF THE POST OFFICE. 
By H. A. MILEs. 


(Continued from p. 138.) 


IN March, 1907, it was decided to equip the sorting office at 
Birmingham Head Post Office with conveyors; three were proposed, 
but of these only two have been installed. The first runs from the 
posting boxes in Victoria Square, passing through a short subway 
underneath the public office, then rising into the sorting office, a 
total distance of 65 ft. Previously a small tramway had been used 
to bring the baskets into the office; these baskets were filled from the 
posting-box openings іп the usual way, and boys employed to push 
them along the track and to substitute empty baskets in their place. 
The tramway was demolished and an endless belt conveyor sub- 
stituted; special shoots have been fitted to the street posting 
boxes, which were altered to give one opening 4ft. біп. long, 
and also to a box on the public office counter. By these means the 
correspondence is deposited straight on to the belt, and brought ina 
continuous stream to the delivery table in the sorting office. The 
belt, which is cotton, rubber covered, 18 in. wide, 140 ft. in length, and 
having a speed of 185 ft. per minute, runs in a sheet steel trough, 
supported upon a light angle-iron frame fixed to the subway floor; 
the purpose of this trough is to prevent the possibility of postcards 
being held up during transit. The belt, as in the case of the Mount 
Pleasant conveyor, dips suddenly, and rises through the opening 
originally provided for the tramway into the sorting office, and to a 
delivery table placed at the same height as the sorting tables. Тһе 
correspondence is distributed from this point by hand. The motor, 
of 2 brake-horse-power with worm and tension gear, is on the 
subway floor underneath the belt, so that a clear gangway is left 
along the whole length of the subway. 

The main conveyor is used to collect newspapers and packets 
from the bag-opening tables and bring them to the stamping table. 
These tables are all in line, and extend a total distance of 180 ft. 
The conveyor itself runs under the floor of the office, and consists 
of a light steel lattice framework, 2 ft. 2 in. wide and 2 ft. 5 in. deep, 
suspended from the floor beams, mainly by girder clips, but firmly 
anchored at both ends. The belt is of cotton, rubber covered, 13 in. 
wide and 320 ft. long, running at a speed of 185 ft. per minute, and 
arranged to give a clear height of 1 ft. 9 in. to the top of the con- 
veyor frame. Belts of this class, though heavier and less flexible 
than the cotton, have a longer life. Shoots are fitted to each sorting 
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table, running through a hole in the floor, and making an angle of 
40 with it, finally terminating on the top member of the lattice 
frame. One shoot is provided for each pair of sorters, and there are 
thirteen shoots in all. They are arranged to stop at the top of the 
framework, in order that there may be sufficient height above the 
belt, for packets from the more remote shoots and from those nearer 
the delivery end, to be carried along at the same time. 

The packets and newspapers are fed into the shoots through 
holes in the table tops, which are so protected that other letters 
cannot fall into them. 

The motor, of 3 brake-horse-power, with the worm gear driving 
the conveyor, and completely enclosed by wire guards, is placed in 
the basement at the end of the belt furthest from its delivery point. 

After passing the last shoot the belt dips suddenly, and then 
rises through the floor at an angle of 15? to the middle of the 
stamping table, where, at a height of about 1 ft. 6 in., it discharges 
the packets. 

The tension gear is placed under the frame, at the point where 
the belt dips before rising, and is of the adjustable screw type. 

The whole of the conveyor is enclosed by wire-mesh guards, pro- 
vided with doors where access to bearings is required. It is thus 
quite impossible for any person to tamper with the correspondence 
on its way to the stamping table. 

It was frequently found that small postal tubes, after sliding 
down the shoot at the point of dip, refused to rise on the belt, and 
remained at the bottom turning round and round. The difficulty 
was overcome by placing a small projection at the bottom of the 
shoot, just sufficient to turn the tubes at an angle to the vertical 
plane, when they would immediately rise. The Postmaster reports 
that both of these conveyors are rendering excellent service. 

During 1908 a comprehensive scheme of improvements for the 
Mount Pleasant Sorting Office was considered, and it is proposed to 
instal very shortly no less than seven conveyors. 

One of these, for the letter-sorting office, is shown by 6, 7, and 8, 
and а typical section through the conveyor frame 15 given by 8a. 
The purpose of this conveyor is to take faced letters from the general 
sorting division on the ground floor to the Great Eastern and South- 
Western divisions on the floor above. The letters will be placed in 
baskets, 19 in. by 11 in. by 6} in. deep, carrying a maximum of 800 
letters, and having a gross weight of 211b. The conveyor is divided 
into two portions, as shown іп 6, which are connected by a steel 
shoot (т). Тһе braced steel framework of the collecting belt is, as 
will be seen from 8, anchored to the main girders of the building, 
and so arranged that, immediately after leaving the side of the lift, 
there is sufficient height below to leave the gangway in front of the 
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lift opening quite clear, as this is one of the most important thorough- 
fares in the office. 

The delivery belt shown by 7 is carried by a similar frame hung 
from the ceiling beams. The arrangement of the rollers at the point 
of dip (2) and the belt rising to the delivery table (3) is clearly 
shown. The delivery table in this case will be hinged so that it 
may be dropped when not in use, to increase the gangway space. 
Each belt is 14 in. wide, and has fixed upon it special battens of 
sufficient pitch to allow the baskets to lie between them, for the 
reason that the angles of elevation adopted for the rising portions 
were too great to allow the use of a plain belt. As great incon- 
venience would be caused to the sorting staff by adjustment of the 
conveyor during working hours, and the belts, especially if of cotton, 
alter in length considerably with atmospheric changes, tension gears 
of the automatic type will be used ; these are indicated for the collect- 
ing belt at 4, for the delivery belt at 5. 

It being quite impossible to give up gangway space on the 
ground floor, a specially shaped gravity feeding-table (6) will be 
used ; baskets placed on this table will slide on to the moving belt. 
A scale is given on the drawing which will show the general dimen- 
sions. The Colonial Division in the Parcel Office, will also be 
equipped with a conveyor for raising parcels from the general 
sorting and dividing table on the ground floor, to the first floor. 
The general arrangement of the frame—which has a width of 
3 ft. 3 in., a height of 3 ft. 9 in., and rises at an angle of 35°, 
together with the method of fixing—is similar to that shown for the 
collecting belt in 8. While the driving and tension gears are practi- 
cally the same as those for the delivery belt in 7, the motor will be 
of 3 brake-horse-power. The conveyor will be 4o ft. long, with a 
main belt 25 in. wide, тоо ft. long, to run at a speed of 180 ft. per 
minute, which will be fitted with battens 4 in. deep and having a 
pitch of 3 ft. g in. 

The parcels themselves will not exceed 11 lb. in weight or 2 ft. 
in width. . 

The main conveyor is fed by a short plain belt running by the 
end of the dividing table on the ground floor, and at about the same 
level, so that no additional exertion is necessary on the part of the 
staff when loading the conveyor. Тһе parcels are discharged by the 
main belt on to a second dividing table, where they will be sorted 
as they arrive. 

It 15 also proposed to move the Irish Division from the ground 
to the first floor, and to provide an elevator to take correspondence 
to that Division from the General Division. The finger-tray type will 
be used ; it will be required to deal with baskets 2 ft. square Бу 2 ft. 
deep. The moving portion of a tray elevator consists of two vertical 
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chains, between which are slung a number of trays formed with 
fingers like that of a human hand, the chains revolve on wheels 
placed at the top and bottom of the elevator, and the moving trays 
are swivelled so that they remain horizontal while passing between 
and round these wheels. Fixed fingers are provided upon which the 
baskets may be loaded, either direct or by a gravity feeding table, 
and the moving trays, passing slowly up between the openings of 
these fingers at a speed varying from 60 ft. per minute to any con- 
venient figure, pick up the baskets, carry them up to and round the 
upper chain-wheels, descending on the other side until they come 
into contact with the delivery fingers; the trays then pass down 
between the openings of the fingers leaving the baskets upon them, 
and the fingers being inclined the baskets slide down on to the 
receiving table. 

If this explanation is not given quite clearly, the action of the 
elevator will. be understood if a closed foot-rule is placed upon 
the outspread fingers of the right hand, and the fingers of the left 
hand passed up between those of the right; the rule will then be 
raised by the left hand. А second set of fixed fingers will be pro- 
vided for use in bringing down the empty baskets, the first set being 
thrown out of gear during this operation. Тһе elevator will be 
driven by a motor and worm gear through the upper chain-wheels. 

The remaining four conveyors are to be placed in the parcel 
sorting office, and used for distributing parcels from the general 
dividing tables to four of the largest Divisions, viz. Euston, King's 
Cross, Waterloo and London Bridge and Town. Тһе conveyors 
will be fixed entirely in the basement, and will run side by side 
under the dividing tables for a distance of 140 ft. Each belt will be 
25 in. in width, the total length of the four conveyors being 750 ft. ; 
over 1700 ft. will be used. At each division the conveyor serving it 
will be brought through the floor in a manner similar to that indi- 
cated in 7, and on to a sorting table. There are four general dividing 
tables, and a pair of shoots to each of the four belts from every table 
will be necessary. In addition to this a second series of shoots will 
have to be provided, as the whole of the dividing tables are moved to 
another position during the busy Christmas season. This complica- 
tion presents a problem of unusual difficulty, as the sixty-four shoots 
required have all to be arranged in a comparatively small space, and 
the conveyor frames kept sufficiently close to the basement ceiling 
so as not to obstruct the gangways on that floor. 

At the close of 1908 it was proposed to provide a conveyor at the 
Glasgow Head Post Office for packets and newspapers, running from 
the bag-opening tables to the stamping tables. It was not possible 
to fix this conveyor beneath the floor, the engine and boiler rooms 
being under the sorting office, and it has been decided to carry the 
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frame over the sorting tables. It was necessary, as in the case of 
Manchester, that sorters should be able to place packets on to the 
belt, and also that the gangways between the four opening tables 
should be left clear. The conveyor is divided into two parts, the 
collecting portion, 160 ft.in length, running over the tables, and the 
delivery portion, 55 ft. in length, which runs at right angles to the 
first, and the frame for which is bracketed from the end wall of the 
sorting office. Both the belts are 16 in. wide, and will run at a speed 
of 180 ft. per minute, the collecting belt having a length of 380 ft., 
and the delivery belt of тоо ft. Тһе 5 brake-horse-power motor and 
gear will be placed below the floor, under the extreme end of the first 
opening table. The belt, after leaving the driving pulley, will be 
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brought up vertically and along the top of the tables at such а 
height as to leave a clearance of 6 in. between the bottom of the 
frame and the shelf. 9 shows an elevation of the conveyor, and the 
gradual rise from the centre of the table to a height sufficient to 
cross the gangway. 

IO gives a section of the conveyor in the middle of the table ; the 
frame is placed more to the stamping side to facilitate the emptying 
of the bags on to the table. 'The frame will be composed of angle- 
steel (т) with vertical angle stiffeners (2), and carried mainly Бу 
braced frames (3) fixed to the floor at each gangway ; light supports 
(4) will be fixed to the tables to stiffen the frame. Тһе various 
portions of the mechanism are indicated in 10, in which it will be 
noticed that the back guide (5) is carried up to prevent packets when 
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thrown on the belt from falling on to the men engaged in stamping. 
At the end of the last opening table the collecting belt discharges its 
contents down a curved steel shoot on to the delivery belt, which 
rises at an angle of 17? to a height of іі ft. above the floor; the 
packets are delivered from the conveyor down a long, specially curved 
shoot on to the facing and stamping table, which is parallel to the 
opening tables. The delivery belt is driven by the collecting belt 
through bevel and chain gearing, placed under the connecting shoot, 
and its tension gear, which, for reasons of space economy, is of the 
adjustable screw type, is fixed at the point where the belt joins the 
delivery shoot. 

Tension gear of the same type is provided for the collecting belt, 
and fixed under the end of the last opening table. The starting 
gear 15 fixed on the wall of the sorting office at the motor end, and 
three emergency push buttons, as previously described, will be pro- 
vided. In addition to the improvement in the routine work it is 
estimated that the capital cost of the conveyor will be saved in a 
little under six years. One disadvantage of this switchback type of 
conveyor is, that as the angle of rise must be very slight, depending 
upon the weight of the band, it is nearly impossible for the sorters 
using the last bay at each end of the opening tables, to throw the 
packets on to the belt without undue fatigue. А method of over- 
coming this difficulty is shown by ІІ, from which it will be seen that 
the last Бау at each end of the table, сап be used with as much 
comfort as those in the middle. Тһе arrangement is simply an | 
adaptation of the dipping and raising of the belt previously 
mentioned. | 

It will not be possible to describe the scheme proposed for the 
King Edward's Building in detail, as the final designs have not yet 
been prepared, but an outline of the arrangements will be given. 

The complete installation will consist of ten conveyors, with one 
exception of the endless belt type. Six of these will run on the 
ceiling of the sub-ground floor, from the posting boxes in King 
Edward Street to various parts of the building. Опе will run over 
the tables on the ground floor, and two over the tables on the first 
floor. The tenth is an elevator, which will work between the 
ground and the first floors. 

Dealing with these in order, we have first, the conveyor taking 
the foreign correspondence from the posting boxes to one of the 
platform lifts. It has a total length of 95ft. The belt will be 
I8 in. in width, and have a speed of at least 180 ft. per minute. Тһе 
correspondence, as it falls from the posting boxes, is placed into 
baskets, which are loaded on to the conveyor. On arrival at the 
delivery end the baskets will slide down a suitably inclined shoot on 
to a table opposite the lift, to be taken by it to the Foreign Sorting 
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Section on the first floor. An almost identical conveyor, running in 
the opposite direction, will be provided for carrying the empty 
baskets from the lift to the posting boxes. Two 5 brake-horse-power 
motors placed on the sub-ground floor, and in the posting enclosure 
will be provided to drive these conveyors. 

The Inland and Transfer bag conveyors, running from the posting 
boxes which are at the east end, the whole length of the building, 
and rising on to the platform at the extreme west end, have a total 
length of 450 ft. each. Suchis the importance of this service that 
two identical but entirely independent conveyors will be installed, so 
that in the the event of the breakdown of one of them the other will 
be available for use. 12 shows a typical bay of one of the proposed 
frames at a point where it is passing directly beneath the sorting 
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office floor. Тһе whole of the framework, with the exception 
of the two ends, will be hung from supports fixed between the 
ferro-concrete beams. А scale is given so that the dimensions 
of the various portions can be read. Each belt will be 28 in. in 
width, тооо ft. in length, and will run at a speed of 180 ft. per 
minute. Two 20 brake-horse-power motors, with worm gear, will be 
provided for driving the conveyors; these will be fixed on the sub- 
ground floor within the posting enclosure. The necessary switch 
gear for these and the other four posting-box conveyors will be 
placed in а convenient position in the posting enclosure. Both 
conveyors will discharge on to a special platform built out from the 
ordinary loading platform, and at this point the tension gears will 
be located, necessarily of considerable dimensions for belts of such 
great length. The correspondence, as it comes from the boxes, will 
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be placed in bags in the enclosure and laid on a short belt rising 
from the floor, which, for the convenience of the staff, will be used to 
feed the main belts. At a distance of 100 Ё. from the posting boxes, 
a shoot from the east loading platform is provided, and will be used 
for bags brought in by the mail vans from district offices, and which 
require to be transferred to the west platform. 

The London conveyor will deal with the town mails from the 
posting boxes, and will be almost identical in design with that for 
the foreign correspondence, except that it will be 140 ft. in length 
and discharge the baskets on to a sorting table on the ground floor ; 
the arrangement of this delivery end will be very similar to that 
shown in 7. А return belt for carrying the empty baskets back to 
the posting boxes will be provided, and fed through a steel shoot 
placed under the sorting table on which the main belt discharges. 
Two 6 brake-horse-power motors will be placed in the posting 
enclosure to drive these conveyors. Тһе three overhead conveyors 
will be designed on the same lines as that described for the Glasgow 
Head Post Office, the one on the ground floor running from the bag- 
opening tables to the District and Sub-District Divisions, those on 
the first floor distributing from the Foreign Division to the Con- 
tinental and Colonial Divisions respectively. Each of the three 
conveyors will probably exceed 150 ft. in length. Тһе elevator is 
of the finger-tray type previously described as part of the Mount 
Pleasant scheme, but smaller, as it will only have to deal with 
baskets of the same size as those used with the posting-box con- 
veyers. Тһе elevator will be used for carrying the General letters 
from the ground floor to the Foreign Section on the floor above, 
and returning the empty baskets to the ground floor. A motor and 
gear of 4 brake-horse-power will drive the elevator. 

The total power represented by the motors of the complete 
installation is 80 brake-horse-power. The estimated net weight of 
the two Inland and Transfer bag conveyors is 65 tons, and the total 
net weight of the six posting-box conveyors is approximately 9o tons. 
Assuming a maximum weight of 80 lb. for a full bag and 27 lb. each 
for the baskets, the approximate gross weight of the six conveyors 
when all are at work will be 94 tons—certainly no inconsiderable 
weight. 

There is probably nó post office in the world that can boast such 
an installation of mechanical appliances as will be possessed by the 
“King Edward's Building " when completed, and the interest taken 
in its progress will justify a detailed account of its equipment being 
given in a future issue. 

Thanks are due to Mr. W. Howson, Chief Superintendent of the 
Mount Pleasant Sorting Office for permission to take the photographs 
reproduced in 4 and 5. 
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MODERN ILLUMINATION. 


By E. G. KENNARD, 
Testing Branch, G.P.O. 


In the following paper it is proposed to indicate the status of the 
art of illumination at the present day. Owing to the extent of the 
subject, however, and to the relatively small space available in these 
pages, it will of necessity deal only with methods widely adopted, 
and also be limited to conclusions of a general nature. 

Apart from actual methods of producing artificial light, the sub- 
ject of illumination has recently been given much more attention 
than was formerly the case, partly resulting from modern require- 
ments and conditions, and also from the continual observation of 
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many installations where the illumination leaves much to be desired, 
It is proposed to draw attention in this paper to the essential 
features to be observed when planning the lighting arrangements of 
a building. 

The possibilities of successful illumination are in some measure 
dependent upon the source of artificial light available. Although 
there are many different methods in existence for producing light, 
yet gas and electricity аге the only two methods which are in 
universal use, therefore attention will be confined to these two 
sources. 
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Since the introduction of electricity for lighting purposes on a 
commercial scale, some twenty years ago, there has been keen com- 
petition between it and gas for the premier position as an illuminant. 
In I some curves are plotted which show the variation in the selling 
prices of gas and electricity to the private consumer in London 
since the year 1801. 

These curves were plotted from data contained in the ‘ Gas Епрі- 
neer’s Text-book’ and ‘ The Electrical Directory,’ and represent the 
average price of all the supply companies. From I it is noted that 
the price of electricity has fallen during the past eighteen years to 
nearly one half of its former value, while during the same period gas 
has undergone fluctuations in price, the rise commencing at the 
year 1899 probably being due to the introduction of the incandescent 
mantle. А similar rise in the price of current has also been pre- 
dicted owing to the extended use of the metallic filament lamp, 
although as yet prices have undergone but little change. 

Great improvements have been effected during recent years in 
the methods of lighting, resulting in increased efficiency, improved 
colour, steadiness of pressure, and reliability. Тһе following table 
gives the pioneer lamps and their specific energy consumption for 
each system, and below these arranged in order of merit are the more 
recent types of improved efficiency. 


Gas Lighting. 


Type of burner. Cubic feet per hour 


per candle. 
Batswing burner ; ; ' | | 38 
Argand burner . ; ; | . "3І 
Welsbach mantle  . | | | | "08 
Inverted mantle | | | "075 
High-pressure mantle . í f ; "045 
Electric Lighting. | 
Type of lamp. Watts per candle. 

Carbon glow lamp . ; а ; . 3775 
Nernst lamp . : ; . I5 
Metallic filament lamp . . . | . r25 
Mercury vapour lamp i . 0'5 
Quartz vapour lamp Е | : ы 027 
Flame arc lamp ; 0°20 


These figures indicate the Е ай == which have been 
made in the efficiency of light production, although, without further 
data, one would be unable to obtain their relative values for 
economical comparisons. This will be readily recognised when the 
individual characteristics of each lamp are studied, taking into 
account the candle-power emitted, the initial cost of the lamp, and 
the expenditure on renewals. Moreover the selection of the 
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system to be used, and also the type of lamp, cannot be made until 
certain particulars regarding availability of supply and quality of the 
illumination desired are known. 

The following requirements are essential when it is desired to 
provide artificial illumination having a high standard of excellence. 

(1) Complete shading of any brilliant source of light from the 
vision. | 

(2) Uniform distribution of light at an intensity of 0'75-2'0 foot | 
candles according to conditions, with arrangements for producing 
special lights where necessary. 

(3) Colour to be as near as possible to that of daylight. 

(4) The above conditions to be carried out at a minimum cost. 

One of the most serious errors occasioned in present-day lighting 
is the widely extended use of unshaded lights of high intrinsic 
brilliancy, the effect of which is to cause pupillary contraction of the 
eye, and consequently reduce visibility. Тһе researches of M. Е. 
Laporte show that where unshaded lights of high intrinsic brilliancy 
are used a much higher standard of illumination is required, this 
being much more noticeable where the illumination is below 1 candle 
foot. The following table shows the intrinsic brilliancy of various 
illuminants, the values being given in candle-power per square inch 


of light-emitting surface— 
| Candle-power рег 


эрисе square inch. 
Sun . ; . 635,000 
Electric arc crater : | . 100,000 
Carbon glow lamp . | . 250 
Incandescent mantle ; | À ; . 50 
Mercury vapour lamp . | | | . 19 
Moore vacuum tube i . го 


The only source of light which could be regarded as having a 
sufficiently low value of candle-power per square inch is the Moore 
vacuum tube, the value 170 usually being allowed as a safe working 
value. 

However, the peculiar properties of this lamp render its use in- 
. admissible for many classes of lighting work. 

Some tests on the intrinsic brilliancy of daylight were recently 
carried out by Dr. Basquin at Chicago, with the following interesting 
results : 


Condition of sky. 2. 
Clouds with no blue. и‘. | 4 
Cloudless clear blue . ; i ' | . 271 
Blue predominating . | 31 
Clouds predominating . ; | 379 


Overcast, no blue... . : ; 43 
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From the above results an average value of 2:96 candles per 
square inch might be taken as representative of the intrinsic bril- 
liancy of the sky in the zenith at approximately 12 o'clock noon. 

For purposes of artificial illumination, however, the value r'o 
should not be exceeded, and where possible a still lower value should 
be employed. 

In order to reduce the intrinsic brilliancy to a value of one 
candle per square inch, or less, it is necessary to adopt one of the 
following means : 

(1) Increase the area of the light source. 

(2 Employ suitable shades or screens. 

(3) Entirely shield the actual source of light, id distribute same 
by means of reflection. 

The first method would be impracticable owing to its inefficiency. 

The second method is one in general use, but unless the globes 
or shades are carefully selected the system is likely to be highly 
inefficient. 

The most efficient manner to obtain diffusion by means of globes 
is to employ those made of prismatic glass such as the holophane 
patterns, care being taken to obtain the correct diameter. 

The formula given below is of use for determining the approxi- 
mate diameter of a globe required to reduce the surface candle-power 
to a value of 0°25 per square inch : 


Where D = diameter of globe in inches. 
MSCP = mean spherical candle-power. 
К = а factor varying according to type of globe employed. 


Values of K for Various Globes. 


Clear glass ; | | р | | '9 
Prismatic glass . ; | . и "85 
Smoked glass . | | | ; '80 
Frosted glass . i | | e 
Opalescent glass "s | . "65 
Ора! glass . ; 


Thus іп а case where it is proposed to ви В 100 candle-power 
lamps contained in prismatic globes, the correct diameter would be— 


ду 190 х "85 = = 10°8 inches. 
0'25 X 3°14 
The importance of keeping all shades and globes thoroughly 
clean and free from dust cannot be too distinctly emphasised, and 
with a view to justifying the statement made above, some results are 
given below in tabular form of a series of tests carried out to deter- 
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mine the amount of light absorbed by allowing dirt and dust to 
accumulate on the globe of an electric lamp in service in an ordinary 
business office. 

Tests on a т ampére Nernst lamp with 6-inch opalescent globe, 
to determine the amount of light absorbed by deposited dirt during 
a period of three months. 


Angle of incidence. - 0 45° 90° 

Cl Candle-power of test lamp . 5I . 50 . 44 

ean 
С.р. through globe . 356 . 33 . 28 
globe P 
at ercentage of light раса. 

ЕЛДЕ through (= К in above formula) 70 . 66 . 63 
Average valueof K  . ; · — . 663%. — 
‘Candle-power of test lamp. . 52 . 505 . 45 
C.p. through globe + dirt . 3r2 . 294 26 

After |Percentage c.p. through globe 4 

six dirt . бо . 58 . 58 
weeks | Percentage of light зой Бей by 

dirt . IO . 8 . 5 

Average value of ш | . — . 77% . — 

Candle-power of test lamp . . 47 . 49 . 46 

C.p. through globe + dirt . 25 . 265 . 25 

After |Percentage c.p. through globe + 

twelve 4 dirt. | SI . 54 . 54 

weeks | Percentage of light absorbed by 

dirt . I9  . I2 2209 
Average value of ditto 2 — 133% . — 


The measurements were taken in three directions—directly 
beneath the globe, at 45 degrees to the vertical, and also in the 
horizontal plane, the most dirt collecting on the lower sides of the 
globe, as may be inferred from the table. The results of this experi- 
ment show that after six weeks had elapsed the dirt obstructed 
777 per cent. of the light, this value being increased to 13°3 per cent. 
after a period of twelve weeks, and in the light of these figures 
further argument on behalf of cleaning globes is needless. 

The most excellent system of illumination, viewed from all points 
except that of lowest economy, is undoubtedly the system known as 
indirect lighting, where the actual light source is not visible, but the 
rays from which are thrown by means of an inverted shade upon a 
suitable reflecting surface above, the result being an evenly diffused 
light, perfectly free from glare, and also an entire absence of sharply 
defined shadows.. This method of illumination is illustrated by some 
tests shown in 2, the particulars of which are here appended. 

Dimensions of room, 14 ft. long, 14 ft. wide, 10 ft. 6 in. high, con- 
taining 106 square feet. 
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ОШО C.P LAMP 


FIC. 2. МЕАЗОВЕМЕМТ OF ILLUMINATION IN A Room IA" square, 
THE LIGHT BEING REFLECTED BY A WHITE CEILING FROM A 
100 CANDLE POWER INVERTED FITTING 


50 C.P LAMP 


F 1G. 3. MEASUREMENT OF ILLUMINATION IN A ROOM 14: SQUARE, 


BY MEANS OF DIRECT LIGHT FROM А БОСР LAMP. 
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Decoration scheme. — Ceiling, white; frieze, light cream tint; 
walls below picture rail, a light green. 

Source of light.— One тоо c.p. Osram lamp, contained in ап 
inverted bowl-shaped reflector 15 in. below the ceiling, arranged in 
the diagonal centre of the room. 

Illumination measurements.— These were made with a portable 
photometer in a horizontal plane corresponding to the height of a 
table above the floor, and a value of not less than 0°75 candle feet 
was obtained at a horizontal distance of 1 ft. from the walls of the 
room. Ав shown in 3 a similar set of readings were taken, sub- 
stituting a 50 candle-power direct light for the inverted fitting, other 
conditions remaining unchanged. 

In order to show the importance of having the lamp adjusted to 
the correct height, two sets of readings were taken, at 6 ft. and 7 ft. 
above the table plane respectively. At the 6 ft. position the lamp 
is obviously too low, resulting in insufficient light at the sides of the 
room, and an unnecessarily high value at the centre. It will be 
interesting to compare the results of tests in 2 and 31n tabular form, 
and also to show the approximate energy consumption of each method. 


Direct. Indirect. 

Candle- -power of атр . 50 . 100 
Surface in square feet inated 

above 0°75 candle feet . ; . 160 . 144 
Watts, using Osram lamps . 65 . 130 
Cubic feet of gas per hour, using 

mantles. : А 470 | 8'o 
Watts per square [oet ; WI a '9 
Cubic feet of gas per square foot i '025 . ‘056 


From these results the indirect system 15 seen to incur about 
double the cost for energy that is required for direct lighting, 
although the illumination was far superior to the former system, the 
complete absence of visual strain and the excellent diffusion of the 
light being specially noted. 

In order to obtain successful results with the indirect system of 
lighting careful attention should be given to the following points: 

Inverted reflectors should preferably be of silvered glass in order 
to have high reflective efficiency, they should be designed to throw 
as much light to the outer edges of the ceiling as possible, and they 
should be fluted in shape so as to break up the rays of light and so 
obtain improved diffusion. The ceiling, or overhead diffuser, should 
be maintained perfectly white; unless this be done the quality of the 
light will deteriorate. The successful operation of this scheme 
almost entirely depends on the efficiency of the reflectors employed. 
In view of the latter statement it is advisable to employ a source of 
light which will not occasion blackening of the walls and ceiling. 
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The illumination should in no part have a value less than 0°75 
candle feet. 

Where possible the general colour scheme of the walls and fixtures 
should be chosen so as to absorb as little light as possible. 

It is also desirable not to employ values exceeding 3 or 4 candle 
feet, the human eye being very sensitive to changes in illuminating 
values up to 3 or 4 candle feet, but above this value practically all 
discriminating power is lost. The following figures, due to L. J. 
Lewinson, are interesting in this respect : 


Sky illumination at night (no moon) . . ‘oor ft. candles. 
Sky illumination at night (full moon) . . 702 ft. candles. 
Average daylight illumination . . 2000-8000 ft. candles. 


For instance, one would readily appreciate any change ranging 
from moonlight to an average value of indoor illumination, being an 
increase of fifty fold. 

But the difference from 170 to 8ооо candle feet would not be 
appreciated to any such extent аз the increase from "02 to 170 candle 
feet, hence the futility of providing excessive values for artificial 
illumination. 

The accurate estimation of lighting costs is a somewhat tedious 
undertaking, there being several variable quantities involved, of 
which the following are the most important: 

(1) Initial cost of installing system. 

(2) Costs for renewals of lamps, mantles, carbons, globes, etc. 

(3) Charges for energy. 

(4) Charges for cleaning, trimming, etc. 

Lighting costs are usually expressed in pence per candle hour, 
but as this is an inconveniently small unit, costs will be considered 
in this paper in terms of the kilo-candle hour — rooo candle hours. 
Items 1, 2 and 4 may be regarded as fixed charges, and expressed as 
such in terms of pence per kilo-candle hour. Item 3 is a variable 
charge which depends on the efficiency of the lamp to be employed 
and also on the price of energy. 

In making allowances for Item r in cost calculations the approxi- 
mate life of the apparatus and fittings must be known, together with 
the total candle-power. Having estimated the capital expenditure 
the cost for capital outlay can be approximately determined i in pence 
per K.C.H. 

Where lamps of тоо candle-power or less are to be used one may, 
in general, consider only the renewal costs and the energy costs. 
In order to illustrate the method of estimating lighting costs the 
calculations are shown for a 50 candle-power light of gas and electri- 
city respectively. The most efficient lamps of each system have 
been selected, namely the Welsbach mantle and the Osram lamp. | 

In 4 the percentage variation of candle-power during useful life is 
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shown for a gas mantle and an Osram lamp, there being a remarkable. 
difference between the performance of the two. The curve for the 
gas mantle is the average of several tests published by Dr. Bohm. 
Given the price of mantles at 4d. each and Osram lamps at 3s. each 
the following values are obtained: 


Osram. Mantle. 
Average candle-power . ; ; 48 . 45 
Average useful life in hours . . 1200 . 230 
Kilo-candle hours per lamp . 58 . — I0/3 
Price per renewal in pence . ; 36 . 4 
Renewal cost in pence рег К.С.Н.. ‘62. "39 


The energy charges vary according to the price of gas or elec- 
tricity as the case may be. The following rule is given for the cal- 
culation of energy charges: 

Pence per K.C.H. = Sf.C. x Р. 

Gas. — Sp. C. — average cubic feet per hour per candle. 

P. — selling price per 1000 cubic feet (in pence). 

Electricity.—Sp.C. = average watts per candle. 

P. — Selling price of current per unit (in pence). 

Taking current at 4d. per unit, and a 50 c.p. Osram lamp con- 
suming an average of r3 watts per candle during useful life, the 
energy cost will be as follows : 

1'3 X 4 = 572 pence per K.C.H. 

Adding the charge for renewals previously determined at “62 
pence the total lighting cost of 5:82 pence per K.C.H. is obtained. 
From results arrived at by the above means curves have been plotted 
as shown in 5, giving the lighting costs for a 50 c.p. Osram lamp 
and Welsbach mantle respectively, at various prices of energy. 
Curves of this nature are useful for obtaining the relative costs of 
various illuminants when the energy charges vary between wide limits, 
and it is recommended that their use should be extended to include 
the majority of modern lamps when it is desired to form accurate 
comparisons of cost. 

From S one can obtain the respective prices of gas and electri- 
city which will supply an equal amount of light at the same cost. 
For instance, in a district where gas is supplied at 45. 6d. per 1000 
cubic feet, in order to be cheaper for illumination purposes electri- 
city must be obtained at 3d. per unit or less. However, apart from 
actual working costs, there are other factors which require considera- 
tion, such as blackening of ceiling and fixtures, ventilation and ease 
of control, all of which have an indirect bearing on the final cost. 

Where possible the relative cost in pence per square foot 
per hour for various systems should be obtained and the results 
arranged in tabular form, thus facilitating the selection of an 
effective and at the same time economical system of lighting. 
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PERCENTAGE VARIATION IN CANDLE POWER 


COST OF LIGHT IN PENCE PER KILO-CANDLE:-HOUR 


MODERN ILLUMINATION. ILLUMINATION 


2100 1200 


TIME ІМ HOURS 
F IG. Á. VARIATION OF CANDLE POWER DURING LIFT 
OF AN OSRAM LAMP AND A WELSBACH MANTLE. 
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Fic. 5. CURVES FOR OBTAINING THE TOTAL COST OF LIGHT 
EMPLOYING SOCP LAMPS OF GAS ов ELECTRICITY. 
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ILLUMINATION MODERN ILLUMINATION. 


In direct lighting it is usually preferable to instal a large number 
of small units rather than to have a few units of high candle-power, 
for by so doing the light is very much better distributed, and a 
greater flexibility of control is obtained. Іп lighting buildings of 
large floor area, where a high standard of illumination is required at 
the lowest possible cost, the indirect system is recommended, using 
large flame arc lamps and providing arrangements for special lighting 
where necessary. Where the existing conditions render the use of 
the indirect system inadmissible, an alternative scheme of direct 
lighting, using mercury vapour lamps in conjunction with suitably 
shaded glow lamps, to minimise the colour effect due to the lack 
of red rays, will give very satisfactory results. 

The recent developments in vacuum tube lighting indicate great 
possibilities in the future for this type of lamp, its two great advan- 
tages being high efficiency and low intrinsic brilliancy, both of which 
are essential for successful results in illumination, and if such lamps 
are eventually a commercial success, many of the problems which 
confront the lighting engineer of to-day will be greatly simplified. 
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TRANSFERRING AN EXCHANGE. TELEPHONES 


TRANSFERRING AN EXCHANGE TO A NEW 
BUILDING. 


By J. W. Turner, A.I.E.E. 


OF late years the newspaper reader has been frequently mystified 
by statements that some thousands of telephone exchange sub- 
scribers had on a certain day been transferred from an old to a new 
exchange in so many seconds. Most of the readers of the JOURNAL 
are well aware of the principles on which such transfers are arranged, 
but it is probable that they will read with interest the following 
details of a standard arrangement for this purpose which has been 
recently designed in the office of the Engineer-in-Chief: 

A * Frame, Change Over, 4000 lines," “Strips, Change Over, 
100/100 pairs," and ‘ Plugs for Strips, Change Over,” will be avail- 
able for this work. 

Each strip accommodates five groups of 20/20 4-point switch- 
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springs adapted to receive insulating plugs, one plug being required 
for each 20/20 group. 

The utility of these change-over strips may perhaps best be 
illustrated by taking a case likely to arise in practice. 

In the diagram two subscribers’ circuits, Nos. 88 and 1305, are 
shown as representing two different cable routes arriving at a 
telephone exchange which is about to be thrown out of use. The 
position of the new exchange is shown on the right, and it will be 
noticed that one of the cable routes passes the new exchange. 

The ducts connecting the two manholes may be full, or the 
distance between the latter comparatively great, in either or both of 
which circumstances it may be found economical to utilise the 
cables between the manholes for such circuits as No. 88, which do 
not pass the site of the new exchange. In order that this may be 
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accomplished automatically at the change over, the 4-point switch- 
springs of the change-over strips are wired as shown dotted at A and 
B by means of switchboard cable. New lead-covered cables will be 
laid between the frame in the new exchange and the manhole out- 
side for leading-in purposes. The cables carrying circuits of which 
No. 1305 is typical will not be treated as shown at C until the 
connections between frame and change-over strips in the new 
exchange have been made, and separators inserted between the 
springs of cut-off relays to be associated with working circuits. 
(The new exchange, for illustration purposes, is assumed to have a 
common battery equipment of the Western Electric Co.'s No. 1 
type or equivalent.) 

The change-over strips in the old exchange will be wired in 
exactly the same way as in the new exchange. The springs will, 
however, be insulated in the old exchange by the insertion of plugs, 
and not so insulated in the new exchange. 

The diagram gives the conditions obtaining when all is in 
readiness for the change over. An independent telephone circuit 
will of course be provided between A and B, and when the time for 
the change over arrives the following operations will be undertaken 
quickly and in the order given : 

Simultaneously remove heat coils in old exchange and insert 
insulating plugs in new exchange. 

Withdraw insulating plugs from the strips in the old exchange 
and request the operators at the new switchroom to proceed to 
momentarily insert plugs in the Jacks of all working circuits, thereby 
actuating the cut-off relays and releasing the separators. 

The separators will not be forced between the cut-off relay 
springs, but placed in position by gently moving the springs out- 
wards by hand. If forced into position the necessity for burnishing 
a large number of contacts will arise. In order that there may be 
ample space for the separators to fall clear of the springs when the 
relays are energised, the relay covers are removed before the change 
over. 

If the type of the test frame at the old exchange is such that the 
removal of the heat coils would put the circuits to earth, the earth 
bar will be either taken away or insulated beforehand. 

· An operator will be required for each working position in the 
new exchange, and she will be responsible for testing each sub- 
scriber's circuit for ringing, speaking, and signalling as soon as 
practicable after the release of the separators from the cut-off 
relay springs. 

The insulating plugs are provided with eyelets in order that 
banks of five or more may be handled simultaneously. 

The frame for accommodating forty change-over strips or 4000 
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pairs is made up in four sections or units of 1000 pairs each. А 
frame unit consists of five vertical supports, each with accommoda- 
tion for two change-over strips (200 pairs). Its dimensions are: 
height, 8 ft., width, 2 ft. 83 in., depth, 2 ft. 4 in. ; and it is designed 
so as to be suitable for fixing close to and parallel with a wall, being 
supportable from the latter by an angle-iron stay 1$ by 1} in., 
provided and fixed locally. 


TESTERS FOR C.B. LOCAL EXCHANGES. 
By J. HEDLEY. 


PasT experience in connection with the installation and main- 
tenance of apparatus, etc., in the Department's common battery 
local exchanges has shown the advantage of testers of a portable 
size. The arrangements of the types referred to are those found 
to be most suitable to meet working conditions, and a brief summary 
of the use of each tester may be useful. 

Type 4 is used for proving the operation of the relays, etc., on 
subscribers! line circuits, operators' cord circuits, and incoming 
junction circuits. 

Type 5 for ascertaining the nature of exchange faults on 
subscribers' lines. 

Type 6 for localising multiple faults due to earths or contacts. 

Type 7 for proving the operation of the relays, etc., on incoming 
and outgoing junction circuits. 

Type 8 for point-to-point testing when tracing faults. 


E.-in-C's. Drawing 1805, and Diagram С.В. 497. Tester Type 4, 
Line and Cord Circuits. 


This tester is made up in the form of a box, 64 by 43 by 4 in., 
equipped with keys and lamps, etc., as shown in I, and is used for 
making the following tests: 

Subscribers’ operators’ cord circuit.—Connect peg to testing-jack 
and insert cord A into spare outgoing junction. Switch-spring so. 
as to put earth on sleeve. 

(a) If the supervisory lamp glows when the peg of the cord to be 
tested is inserted into switch-spring в, the sleeve circuit 15 free 
from fault. 

(b) The continuity of the tip and ring is correct and free from 
reversals if the cord supervisory lamp darkens and the two lamps 
on the tester glow when key 5 is depressed. 

(c) The operation of the supervisory relay is proved by operating 
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keys 2, 3, and 4, keeping the 10,000” in circuit throughout the test 
by means of key 4, and operating key 2 approximately three times 
per second ; the supervisory lamp should glow and darken alternately. 
The supervisory relay should be adjusted so that similar results 
will be obtained when key 3 is operated. The action should be 
definite in both cases. 

Cord circuit, incoming junctions.—The foregoing tests are applic- 
able. Key і is also used for testing the machine ringing key 
through 600" and short circuit alternately. 

Subscribers! line circuit.—(a) When the cord on the tester 15 
inserted into an answering jack the line-lamp should glow when 
keys 2 or 3 are depressed alternately, 7. e. the line relay should 
operate satisfactorily through 750" or short circuit. 

(b) To prove the operation of the cut-off relay, key 2 or 3 should 
be kept depressed, and keys 6 and 7 operated singly and together, 
i. е. through resistances of 240”, 80% and 60" respectively. А badly 
regulated cut-off relay will be revealed if the line-lamp is not 
extinguished under each condition. 


E.-in-C's. Drawing 1778, and Diagram С.В. 486. Тезек Type 5 
Line Circuit. 


This is a pocket-size tester, 35 by 255 by + in., equipped with 
three lamps and three keys, as shown in 2, commonly known as the 
three-lamp set. It is used for determining the nature of exchange 
faults on the subscribers’ line circuits, and in some cases also the 
location of the fault. The operation of the tester will be clearly 
understood from the diagram; but there is one new feature—the 
insertion of the resistance in the sleeve circuit—which should 
perhaps be specially referred to. When testing, 1Ї two sleeves are 
in contact a definite result 1s obtained as the tip and ring lamps 
remain glowing when the sleeve key is depressed, due to the resist- 
ance inserted, reducing the current below the amount required 
to operate two cut-off relays. . This is an improvement, as with 
testers not fitted with the resistance when the sleeve key is 
depressed the tip and ring lamps are extinguished, and faults due to 
two sleeves in contact have therefore to be determined solely by the 
glow on the sleeve lamp being brighter than that obtainable under 
normal conditions. 


E .-in-C's. Drawing 1825, Diagram С.В. 487, Tester Type 6. Drop of 
Potential. 


Consists of a small box, 3% by 111 by 18, equipped with three 
keys, two cords and headgear receiver 150“, and used for locating, 
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earth and contact faults in the subscribers’ multiple to a particular 
switch-spring. The operation of the tester will be understood by 
referring to the typical example shown in 3. 

Faults in the multiple due to disconnections are of course more 
readily located by means of tester type 5. 


E.-in-C's. Drawing 1806 and Diagram С.В. 498. Tester Type 7. 
Junction Circuits. 


This tester is 74 Бу 64 by 41 in., equipped with keys and lamps, 
etc., as shown in 4, and is used in conjunction with tester type 4, 
for testing the junction circuits outgoing to, and incoming from, the 
various types of exchanges. Its object 15 to represent the conditions 
at the originating end as follows: 

Battery on the ring and earth on the tip for circuits incoming 
from C.B. exchanges by operating key I. 

Balanced earth, for magneto and trunks, by operating key 2, and 
balanced battery for C.B.S. by means of key 3, c. у. the typical 
incoming junction circuit shown would be tested as follows: 

First operation : Insert peg C into switch-spring D and arrange 
for the test clips to be joined up on the main frame. | 

Second operation: Represent the conditions at the calling ex- 
change by operating key 1, and the 12 V. lamp should glow, proving 
the operation of the calling relay 200". Lamp в on tester also ` 
glows. | 
Third operation : Connect junction circuit-peg with switch-spring 
B on tester type 4, and the 12 V. lamp should darken, proving the 
operation of the cut-off relay 83:5". If lamps А and в glow when 
key 2 or 3 on tester type 4 is depressed, the supervisory relay 12:5" 
has operated. Tests b and c, referred to under tester type 4, should 
also be applied so as to prove the continuity and ensure that the 
adjustment of the supervisory relay is satisfactory. 


E .-in-C's. Drawing 1829, Tester Type 8 (Localising Lamp). 


This tester is merely а lamp-socket, suitably mounted, for accom- 
modating a switchboard lamp of the voltage desired, and provided 
with an end cover to protect the cord connections. The two cords 
have a form of tie-clip fitted at the ends for readily attaching to 
ae em cord terminals, wires, etc., when tracing faults in exchange 
plant. | 
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FUSE-BOARDS FOR LAMP-SIGNALLING TRUNK 
EXCHANGES. 


Ву К. Т. KiNG. 


THE diagram shows the typical fuse-board arrangement now 
used in connection with large trunk exchanges of the lamp signalling 
type. The bus bars consist of high conductivity copper of cross 
section sufficient to carry the maximum current at a density not 
exceeding 500 ampères per square inch, and are mounted оп 
slate which has been previously impregnated with an insulating 
compound. 

The type of fuse used is of the alarm pattern, fitted with a bead 
indicator which is so arranged that when a fuse blows two springs 
are released, one of which actuates the relay of a local bell-circuit, 
and the other projects a bead threaded on spiral springs, by means 
of which the fuse to be replaced is readily located. In addition to 
completing the local bell-circuit, the former also causes a lamp to 
glow denoting the bus bar to which the blown fuse is connected. 
(See also ‘ Poole’s Telephone Handbook,’ p. 317.) 

The type of fuse-wire used 15 such that it will carry two ampéres 
_indefinitely, but will blow with a current of three ampères in less 
than five minutes. 

The bus bars are arranged to carry fuses 14$ in. in length 
between mounting centres, and are slotted for No. 6 screws. 

The relays used in connection with the generator bus bars are so 
arranged that when а fuse 15 blown the generator current circulating 
the relay coils causes a lamp to glow and the bell-circuit relay to be 
operated. If both the “А” and “В” fuse should happen to be 
blown simultaneously, the generator current passes through the 
relay coils in series. In the case of bus bars supplying current for 
“signalling,” ‘“ speaking," and trunk circuits with intermediate 
offices, the lamps are connected direct ; but for the ordinary trunks 
a relay is provided to meet night-working conditions, viz. when 
permanent current working 15 suspended and generator calling and 
clearing obtains throughout. 

The lamps are shunted with a suitable resistance in order that 
the bell-circuit may not be disconnected should a lamp filament 
happen to be broken. 
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TELEPHONES BREAKDOWN OF BRIDGING-COILS. 


BREAKDOWN ОҒ BRIDGING-COILS ON 
TRUNK CIRCUITS. 


By Е. Арреу, B.Sc. 


Mucu trouble has recently been caused on Trunk circuits by 
the breaking down of the insulation between the two windings of 
200” + 200% bridging-coils. A view of such a coil is given in 1. 
The two wires are wound together, because on certain types of 
circuit the bridging-coil has to act as a transformer through which 
ringing currents have to be repeated. When the trouble was first 
noticed it was thought to be due to 
lightning, but from an analysis of 
the circumstances of numerous cases 
reported from all parts of the country, 
it appeared that in the greater number 
of instances these breakdowns took 
place without the occurrence of any 
storm. A suggestion was then made 
that the trouble might be caused by 
high voltages set up in the bridging- 
coils due to their inductance. 

This theory has been investigated 
in the Research Section of the Engi- 
neer-in-Chief's Office, and, as will be 
seen by the results given below, it 
appears to be a very probable ex- 
planation of the difficulty. 

The bridging-coil circuit investi- 
gated was that shown in 2. The 
essential parts of the same circuit, 
opened out for the sake of clearness, 
are shown in 3. The corresponding 
parts of the two diagrams have been similarly lettered. 

It will be seen that when a peg 15 placed in or removed from the 
switchspring the points A and B in 2 are momentarily short-circuited. 
This allows a comparatively strong current to flow from the battery 
through the bridging-coils. When the peg is pushed home ог 
completely removed this short-circuit is broken. Тһе current in the 
windings of the bridging-coils is therefore suddenly stopped, and 
owing to the inductance of the coil a high E.M.F. is set up for 
a moment round the coils. Itis this induced E.M.F. which probably 
causes the damage. | 

In the investigation referred to above, а Wheatstone transmitter 
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BREAKDOWN ОЕ BRIDGING-COILS. ‘(TELEPHONES 


was joined between the points А and в (3).so as to produce a 
succession of short-circuits and disconnections, and the voltage and 
current in various parts of the circuit was examined by means of the 
oscillograph. 
The two most interesting results obtained are shown in 4 and 5. 

In 4, the upper curve, marked А, shows the current at the point С 
(in 2 and 3), and the lower curve, marked B, shows the corresponding 
voltage across the points с, р (in 2 and 3). 


сб cA Spring Жә) calor 
Ems А) 


= 775. 


„БЮ! 
Bridging oy 2004 +200” 


2.—BRIDGING-COILS IN USE ON TRUNK CIRCUIT. 


200” D B x 


3-—Trunk Circuit CONDITIONS REPRODUCED FOR INVESTIGATION. 


Consider Curve 4 А.. At the end of the period of disconnection 
there is no current flowing at the point C, since the condenser is 
fully charged. When А and в are short-circuited, a path is provided 
for the battery to send a current through the two windings. This 
current does not rise to its full value instantly because of the induct- 
ance of the coils. At the same time the condenser discharges 
through the short circuit and the 1000” indicator. 

When A and B are once more disconnected the current at c drops 
suddenly to a small value, but continues flowing, decreasing . in 
strength till the condenser is fully charged. When this state is 
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reached the current at с ceases until A and в are again short- 
circuited. Ву comparing curves 4 A and 4 B, it will be seen that 
the voltage rises suddenly at the instant when the short-circuit is 
broken. The maximum displacement of the curve ооо to ап 
E.M.F. of 210 volts. 

The current through the coils at the instant when the points 
A, B were disconnected was found to be 84 m.a., by measuring the 
displacement of the curve from the zero line. 
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The voltage between the terminals of the switchspring indicator 
was then investigated. 5 А shows the voltage between points Е, Е 
іп 2 and 3. As would be expected from the curve 4 B there is in 
this case also a sudden rise in voltage when the short circuit between 
A and в is broken, in this case reaching 200 volts. 

5 B shows the corresponding current at the point E. The 
following changes can be easily traced from the curve. While the 
points A, B are kept short-circuited the condenser is discharged. 
When the short-circuit is broken the high E.M.F. induced causes a 
rush of current into the condenser, reaching a maximum of about 
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50 т.а. The condenser is now charged to a Р.О. greater than the 
permanent P.D. at the battery terminals, and consequently it at 
once discharges until the P.D. between its coatings is equal to the 
E.M.F. of the battery. This discharge is shown by the curve 
passing to the other side of the zero line. When the P.D. between 
the condenser coatings has been thus adjusted, the current at the 
point E falls to zero until the points A and B are once more short- 
circuited. 

‘When this takes place, the condenser discharges as shown by 
the curve 5B, again passing to the upper side of the zero line. 
‚ This discharge current, passing through the indicator coils, sets up a 
slight Р.О. between the points E Е, which is indicated on curve 5 A. 
When the condenser is completely discharged the current curve 5 B 
returns to the zero line, and remains on it until the short-circuit 
between A and B is again broken. 

The finding of a remedy for this difficulty is now receiving 
attention. 


SPEAKING DYNAMOS AND TRANSFORMERS. 


(From an article by Professor Peukert in the 'Electrotechnische Zeitschrift.’ 
Translated by A. E. McCLoskEv. 


So far as can be ascertained the word “telephone” was first used in its 
modern significance in an article which appeared under the title of “ Tele- 
phonie Electricale " in the * Illustration de Paris? on August 26th, 1854. 

In 1849 Charles Bourseul, an official of the French Post Office, predicted 
the transmission of speech. His words at this date seem almost prophetic: 
* Suppose that a man speaks near a movable disc, sufficiently flexible to lose 
none of the vibrations of the voice; that this disc alternately makes and 
breaks the connection from a battery ; you may have at a distance another 
disc which will simultaneously execute the same vibrations." Тһе words 
* make and break " form the keynote of the failures of those who subsequently 
followed Bourseul's directions literally. Bourseul’s telephone is described іп 
* Expose des Applications de lElectricite' by Th. du Moncel, which was 
first published in 1854. 

As is well known, the first successful experiments resulting in the practical 
transmission of sound by means of electricity were made by Phillip Reis at 
Friedrichsdorf, Homburg, 1861-1863. Тһе working of Reis's instrument 
depended upon the fact that an iron rod, when magnetised by a current, gives 
out a ticking sound. If the current be interrupted very frequently and 
regularly, and the rod be attached by its two ends to a sounding board or 
box, a musical note will be produced of a pitch depending upon the frequency 
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of the breaks in the current. By such means the fitch of any sound may be 
reproduced at a distance: but this is not enough for the transmission of 
speech. Pitch is only one of the characteristics of sound, for, besides it, 
sound has gua/ity or timbre and degrees of loudness or intensity, which it is 
necessary to transmit before human speech can be perfectly reproduced. 
This cannot be done by apparatus requiring for its working the application of 
interrupted currents. A simple musical tone is caused by vibrations of very 
simple form, while sound-waves produced by the voice in speaking are very 
complex in their nature. Reiss telephone could be depended upon to 
transmit only musical sounds. ‘The question as to whether it actually did 
transmit speech has been the subject of much discussion, but if it did this at 
all it was very imperfectly. Reis is generally supposed to have been the 
discoverer of the telephone, but from the foregoing it will be seen that the 
claim must be regarded as doubtful. For the next fifteen years no apparent 
advance was made in the art of telephony, although several inventors gave it 
their attention. | 

Іп 1876 а perfect and surprisingly simple solution of the problem was 
supplied by the telephone invented by Bell and Gray, in which an undulating 
or induction current was employed. 

I have recently conducted some experiments with a view to investigating 
the magnetic condition of an iron core acted on by undulating currents 
produced by speaking into a microphone. Іп the following notes this 
current will be referred to simply as “ the microphone current.” 

A ring “АК” (I) was constructed of soft iron wires, and round it was 
wound a coil of wire Z, connected in series with a microphone М. When 
the microphone was spoken into “cross-talk” was heard in the iron. This 
was distinct, but so weak that it was necessary to place the ear very near to 
the ring before the words spoken could be distinguished. Now, it is known 
that the magnetism already possessed by a magnet will, under certain 
conditions, be considerably altered by comparatively slight variation in an 
adjacent magnetising force. "This suggested to me the idea of placing the. 
iron ring in a constant magnetic field, and this was accomplished by providing 
it with a separate winding 77 (I) connected to a battery. Тһе result was 
most remarkable. On using the microphone loud sounds were heard issuing 
from the iron ring, and when the current in the magnetising coil was altered 
to a suitable value, speech became distinctly discernible at a few metres 
distant. Аза variation of the experiment a coil with a soft iron core was 
placed between the poles of an electro-magnet, as shown in (2). Similar 
results were obtained, and as with the previous arrangement the loudness of 
the reproduction was found to depend very considerably on the magnetic 
effect produced by the permanent current. The “cross-talk ” still took place, 
but with reduced intensity when a coil of wire without. an iron core was 
placed in the: magnetic field. When a coil of insulated iron wire was so 
placed speech was loud but less clear than when a similar core of copper 
was substituted. . | 

. As these experiments appeared to indicate that success depended on the 
maintenance of strong and constant magnetism in the iron ring, it was thought 
desirable to replace this electro-magnet by a permanent steel magnet. ^A coil 
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with a soft iron core was placed between the poles of a powerful horse-shoe 
magnet and the experiments repeated. The previous results were excelled. 

Experience having been gained in selecting the best forms and sizes of 
the component parts of such an arrangement, it has now become possible to 
place on the market a new telephone receiver (3) distinguished from all 
others in that it dispenses with the use of a diaphragm, and also by its 
general simplicity and efficiency. 

The exceptional loudness of this receiver is explained by the faet that the 
magnetic circuit is almost perfect, and that the sound is produced by the 
simultaneous vibration of every molecule in a large mass of iron. The effect 
can be greatly enhanced by using a trumpet (such as is generally fitted to a 
gramophone) in order to concentrate the sound-waves. 

With the old type of telephone difficulty as regards the transmission of 
overtones, which so much affect the quality of the sound, has always been 
experienced. In the new form of telephone this difficulty has been over- 
come. 

Complaint is frequently made of the very unpleasant and even dangerous 
crackling noise produced by the diaphragm in telephones of the usual type 
whenever additional voltage is applied to the circuit, and also during ordinary 
switching operations when the circuit is connected with a C.B. exchange. 
Many attempts have been made in the past to effect a remedy by the use of 
special apparatus, but without success. With the advent of the new receiver 
the trouble has disappeared. 

The iron core shown in I reminds one immediately of an alternating 
current transformer. Analogous experiments have been tried with different 
types of such transformers, all of which gave satisfactory results ; everything 
that was sung or spoken into the microphone was reproduced by the trans- 
former with great clearness, and so loud as to be heard with great distinctness 
in all parts of a large auditorium. 

There was now no difficulty in conceiving that by an extension of the speak- 
ing transformer experiment one might succeed in making a dynamo talk. 
In any case it seemed worth while repeating all the previous experiments 
with such a machine (see 4). ‘The field magnets were excited by a battery 
of accumulators and the brushes were connected to the microphone circuit. 

Тһе dynamo laughed, spoke, sang, and, in fact, repeated every sound 
made into the microphone. 

А like effect was obtained from several other machines, dissimilar in size 
and form of winding. It was found that the loudness of the reproduction did 
not increase with the size of dynamo used. This is probably explainable by 
the fact that it is Impossible to correspondingly strengthen the current in the 
microphone circuit. 

' hat such large, compact masses of iron can be influenced by the weak 
currents of the microphone circuit is indeed a most interesting physical 
phenomenon. 

After concluding these experiments I observed an article in the * Electro- 
technischer Anzeiger, 1903, p. 174, in which mention was made that A. 
Kraetzer had already observed “cross-talk ” in the transformers which he used 
while making experiments with the “singing arc." Kraetzer found that the 
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effect depended considerably on the constant maintenance of a magnetic 
density of a particular value in the transformer core. | | | 

Бог the sake of comparison it may be interesting to here describe some 
experiments which were made at Paris by Argyropolous with a speaking 
condenser. | | 

In repeating his experiments I used the arrangement shown іп 5. А 
single cell accumulator was connected in series with a microphone and with 
the primary coil “т? of a small transformer, the core of which was constructed 


of iron wires. То the secondary coil “2” were connected a condenser “ С” 
and a battery of accumulators having an E.M.F. of 300 volts. 

When the microphone was spoken into the voice was reproduced by the 
condenser as perfectly as in the experiments above described. The condenser 
used was a 2 mf. plate condenser, in which paraffin paper is employed as the 
di-electric. The plates of the condenser were laid one above the other, but 
without additional pressure. 

From the accumulator the condenser receives a constant charge at constant 
P.D. The action of the microphone induces in the secondary coil a varying 
E.M.F., which is superimposed on the constant pressure due to the main 
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battery. If the former be called “е” and the latter “Ж,” then the attraction 
between the coatings of the condenser is proportional to— 
(E +e = E* +2Ее + e. 

The variable attraction between the coatings depends on the quantity 
2 Ee + е, and can be strengthened at will by choosing a suitable value for Ж. 

The vibrations in the condenser correspond exactly with those produced 
in the diaphragm of the microphone by the sound-waves impinging on the 
same. If the plates of the condenser are greatly compressed the sound 
ceases, and it is scarcely discernible if the main battery is switched out and 
the condenser left connected alone in the secondary circuit. 

By means of the speaking condenser the pressure pulsations in a D.C. 
dynamo can be observed. Such pulsations are always present; they can 
never be completely eliminated, though their effect may be lessened by 
increasing the number of segments in the commutator. When it is desired to 
make the voice reproduction as clear as possible, the main voltage must be 
kept absolutely constant. For the reason already referred a dynamo is un- 
suitable for such a purpose, and I therefore made use of the experimental 
arrangement shown іп 6. Тһе brushes of a dynamo (accumulator excited) 
were connected to the primary coil of a transformer, the secondary coil of 
which was connected with a battery and condenser as in the previous experi- 
ments. Тһе sound from the condenser could be heard at a great distance, 
but ceased immediately the exciting battery was removed. "Тһе reason for this 
will be readily understood from what has already been stated. 
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POWER SUPPLY AT A REPEATER STATION. 
By E. A. LAKEY. 


Repeater Station, Nevin. 


REPEATER instruments are inserted in telegraph circuits to 
increase the speed of working. Since the speed of working varies 
inversely as the square of its length, by the insertion of a repeater at 
the half distance on a long telegraph wire the speed of working is 
practically increased fourfold, and the repeater office becomes as it 
were a terminal office. 

Away in the wilds of Wales, on the north coast of the beautiful 
Lleyn peninsula (Carnarvonshire), the nearest railway station being 
at Pwllheli, seven miles distant, 15 the Morfa Nevin (NV) repeater 
station. This is the most remote of the five repeater offices con- 
trolled by the Engineer-in-Chief. The others are at Haverfordwest 
and Llanfair P.G. (Anglesey) on the Irish routes, and at Lowestoft 
and North Walsham on Continental routes. It will be apparent 
that the location of these offices was determined by their proximity 
to the cables, and their remoteness is due to the fact that the 
landing-point for a cable must be away from the routes frequented 
by those who go down to the sea in ships. 

At Morfa Nevin eleven wires are brought in to the repeaters. 
Nine of these are Wheatstone Duplex repeaters, and two are 
quadruplex repeaters. Оп the duplex sets the standard speed 15 300 
words a minute each мау; and for simplex working 400 words а 
minute. The quads. are worked between London and Dublin. One 
is a Key quad., апа the other has Wheatstone apparatus fitted on 
the ' A " sides; and full quad. can be worked with the transmitters 
running at about seventy words а minute. Тһе first Irish news is 
one of the wires relayed at NV ; and the average working speed on 
this wire 15 250 words a minute. On a busy Parliamentary night 
four or five news wires are often in relay at NV. 

Secondary cells have now been fitted up at this office for 
telegraph and lighting purposes, replacing about 2300 primary 
cells, mostly of the bichromate type. 

Before dealing with this installation I will refer briefly to the 
old conditions with primary batteries. 

Each duplex repeater required four sets of main batteries and 
two sets of local batteries, the latter for the automatic switches and 
sounders respectively. Тһе main voltages varied from fifty to опе 
hundred, according to the wire. 

Two sets of main batteries—/. е. a battery earthed in the middle 
—were required for each side of the repeater, all wires being worked 
on the double current principle. Perhaps I should here refer to the 
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nomenclature of these batteries, which is often misunderstood. The 
“up mains " work to the “down station,” and the “ down mains " 
to the “ up station." 

The quadruplex repeaters had eight sets of main batteries and 
six sets of local batteries. 

With this multiplicity of primary batteries and leads it was 
essential that they should be maintained in the best condition, and 
a batteryman's time was fully occupied in this work. 

Battery maintenance was a very heavy item, and a large factor 
in this was the cartage charges from Pwllheli Station. 

The office was wired with G.P. covered wire. 

In mentioning the old conditions I must not omit the fact that 
two тоо С.Р. “ Veritas " paraffin-oil lamps supplied the illumination 
of the otfice. 

In connection with the secondary cell installation, an engine- 
room 20 by 14 ft. was built with a lean-to roof against the main 
building, and a 3-feet concrete base laid for the engine and dynamo. 

Power is obtained from a Crompton dynamo, rated at до/бо 
volts, 39/583 amperes, and 275 r.p.m., which is driven by a direct 
coupled 7i h.p. Hornsby's oil engine. 

This engine works on the Otto Four Cycle—1. e. one explosion 
for two revolutions of the crank. Russian refined oil, sp. g. "822 to 
"825, is converted into vapour by being sprayed into a hot vaporiser. 
The vaporiser is first heated by a lamp for about ten minutes before 
the engine is started, and is maintained hot by subsequent explosions. 
The explosion is obtained by the compression of fresh air mixing 
with the vapour already in the vaporiser. Тһе flash-point of the oil 
is about 9o? Abel test, or 100° open test. For a day's run of seven 
hours the consumption of oil averages about 33 gallons, costing 25. 4d. 
or one halfpenny per horse-power-hour. 

The power board is also in the engine-house, together with a 
large water tank for circulating water round the engine cylinder 
Jacket. 

A diagram of the power board is given in I. It will be seen that 
the magnetic cut-out on this board is in use when the lighting cells 
are charged. These are also controlled by the switches shown for 
charge and discharge. 

The lighting battery consists of 33 D.P. Battery Co.'s LL 9 
cells. The charge-rate for this type is 32 amperes, and the normal 
discharge-rate is 24 amperes for ten hours. These cells are placed 
on a double-tier pitch-pine rack in the corner close by the engine- 
room, the cabling connecting to the power board being taken 
through the wall a few inches higher than the latter. 

They supply current to 60 volts 13 c.p. Tantalum lamps, of 
which there are 3 in the engine-room, 12 in the battery room, 1 in the 
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store room, 20 in the instrument room, I in the retiring room, and т 
on the staircase. There are also 8 wall-plugs. 
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I.— Power Boarp CONNECTIONS. 


For telegraph working there are 209 Hart cells, type То go 
ampère-hours. These are controlled from the usual battery-room 
switch cabinet. The leads from the dynamo for charging these 
cells (cable E.L., impregnated 19/16) pass from the power board 
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to an accessory board, thence to the battery-room switch cabinet. 
This accessory board supports the magnetic cut-out for use when 
the telegraph cells are being charged, and a bare wire resistance 
placed near it 1s also in use when a group of telegraph cells are 
charged in parallel with the lighting cells. 

The telegraph cells are arranged on two racks of white pine, one 
25 ft. long, and the other 20 ft. long. The longer rack contains the 
negative mains arranged in 4 sets of 20, together with the positive 
and negative locals arranged in 2 sets each of 12 cells. On the 
shorter rack are the positive mains made up in 3 sets of 20 cells and 
one set of 21 cells. The additional cell in this case is the spare, so 
that a cell is always available in case of emergency. On this rack 
are also placed the Daniell cells for the Wheatstone Bridge tests, 
the standard cell, and the additional dry cells for the morning 
testing arrangements to bring the voltage up to the required 55:5. 

The connections of the battery room switch cabinet are such 
that a positive and negative set of mains are available for charging 
in parallel from the dynamo, whilst the remaining 3 sets of 20 
positive and 3 sets of 20 negative are joined to the instrument room 
leads. <A rotary switch admits of these transpositions being made 
without disconnection from the instrument room leads. 

As the local cells are also in duplicate, a positive and negative 
set are available for charging whilst the other positive and negative 
sets are іп use. The locals are joined in series for charing: A 
small variable bare wire resistance (2°, 1:3", г'0“, ог '6“) is conse- 
quently placed in each of the parallel leads of the main batteries 
when charging in order that mains and locals may be charged 
together. 

Under working conditions the — pole of the + mains and locals 
and the + pole of the — mains and locals are earthed at the battery 
room switch cabinet. 

The arrangement of the cells provides the following voltages in 
the instrument room: 

+ 24 40 80 120 
- 24 40 80 120 

Altogether то leads are taken up from the battery switch cabinet 
to the instrument room; hence there are two spare leads. 

In the instrument room, as only one distributing point is neces- 
sary, the usual main distributing cabinet has not been provided. A 
modified form of table distribution case meets all requirements. 
This is similar to the table distribution case as far as the provision 
for 1-ampere fuses goes; but it is somewhat higher. The additional 
space at the top provides positions for the 5-ampére fuses usually 
placed in the main distributing cabinet. 

2 gives a diagram of the external wiring of a Wheatstone Duplex 
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Repeater of the standard pattern with the cable on the down side. 
These repeaters are either for duplex or simplex working. The up 
side is worked differentially, and the cable side on the Bridge 
system when at duplex. 

Cable S & C Core 4/20 m as most convenient has been 
used for distribution in the instrument room. These cables are laid 
in the usual iron troughing under the floor, and in two runs between 
the joists, one on each side of the room and as far as possible under 
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2.—EXTERNAL WIRING OF WHEATSTONE DUPLEX REPEATER. 
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the instrument tables. Тһе main earth wire (copper strand 7/18) is 
also run in the troughing. The cables are taken up to the tables in 
steel conduits and are terminated under the tables on connection 
strips (seven tags). From these flameproof wires 1/20 complete the 
connections to the repeater board terminals. 

The main negatives are first taken from the distribution case to 
the indicator board. An indicator is placed in each of these leads 
to give intimation by the ringing of a bell when the batteries short- 
circuit at the relay points. An additional indication of this is also 
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given by the illumination of the lamp resistances, one of which is 
placed in each battery lead (see 2). _ 

The load on the locals is pretty evenly divided by distributing 
the + down one side of the instrument room and the — on the 
other side. The sounder silencer cabinet has 12 electro-magnets of 
1000” shunted by rooo" taking current from the locals. It was 
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3.— Fuse AND DISTRIBUTION CASE. 


deemed expedient to divide the bus bar of this so that five of them 
are worked from — locals and 7 from the + locals. 

The distribution of the voltages will be seen in the photograph 
of the distribution case which was taken with the glass front off (3). 

The wiring for lighting is on the looping-back system with a 
maximum of eight lamps or wall-plugs on a branch. 

Cable EL IR vulcanised 7/23 is run from the fuses for the first 
five lamps, and then cable EL ІК vulcanised 3/22. The cable 
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is enclosed in steel conduit in the battery room, etc., downstairs, 
and in wood-casing іп the instrument and retiring rooms. In the 
instrument room the lamps are connected to the ceiling roses by 
wire EL Flexible Twin S.C. 40/40, and elsewhere by wire EL 
Flexible Workshop. 

In conclusion, I may add that a similar installation was put in 
the Llanfair Р.С. Office about the same time, and both transfers 
took place without a hitch. 

The change is greatly appreciated by the respective staffs. 
Troubles due to battery failures have disappeared, and telegraph 
working is in consequence brought as near perfection as possible. 
The chief troubles now are due to line faults and slight instrument 
failures, as no automatic system is infallible. 

The introduction of the electric lighting, too, is a great boon. 
Checking the signals recorded on the Morse slips is no longer such 
a strain on the eyes, and the delicate adjustments of neutral relays, 
etc., can be more readily carried out, as the system of lamp 
distribution is all that can be desired. 


—— 


A METHOD OF REDUCING INDUCTIVE IN- 
TERFERENCE BETWEEN WIRE AND WIRE 
OF A TELEGRAPH CABLE BY MEANS OF 
CONDENSERS. 


By А. С. Воотн. 


THE device about to be described was brought into use in July, 
1901, at the Post Office repeater stations of North Walsham and 
Lowestoft, for the submarine cable portion of the Anglo-German 
circuits which pass through those offices. 

The Hughes apparatus on the circuits had been duplexed in 
1898, and, although at times giving excellent results, there were 
periods of difficulty due probably to the cumulative effect of minor 
defects. It was therefore considered advisable to increase the 
working margin of the most difficult section, viz. the submarine 
portion, between the repeater stations on the English side and the 
repeater station at Emden on the German side. These are the 
longest submarine cables belonging to the Post Office, being 
roughly 300 miles in length, with capacities ranging from 71 to 93 
microfarads, and resistances from 1600 to 2700 ohms. There are 
five cables each having four separate conductors, and although in 
some cases each conductor is separately wrapped with brass tape, 
the signals on one conductor produce a very pronounced effect on 
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its three neighbours. This effect was not sufficient to cause any 
noticeable trouble with Hughes simplex working, although no 
doubt helping in that direction when other minor apparatus or line 
defects existed. | 

If a and b in I are two conductors of a cable, then a current in 
а produces a momentary current in the reverse direction in 0, tend- 
ing to quicken or retard the movement of the relay tongue according 
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4.— CONNECTIONS FOR Four CABLE CIRCUITS. 


to the direction in which it is moving and the direction of the: 
induced current. " 

It is obvious that if a momentary EMF equal in every respect to 
the induced EMF could be applied to the relay in the opposite 
direction at precisely the right instant the effect on the relay would 
be nil. On simplex circuits this momentary opposing current is 
obtained by adding a resistance coil between the relay and the 
earth of the disturbed circuit, and connecting a condenser between 
the disturbing conductor and a point between the relay and the 
resistance coil of the disturbed circuit. 2 illustrates the connections: 
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A is the additional resistance coil placed in the disturbed circuit, 
c is the condenser, and B is a regulating resistance in the condenser 
circuit. The values of all three are obtained by experiment ; A 1s in 
hundreds of ohms, B is in thousands of ohms, and C ranges from 
about 72 to 1°2 microfarads, depending on the particular cable and 
apparatus employed. 

When a current is sent into the disturbing circuit a momentary 
current is induced in the disturbed circuit; also a momentary 
current passes from the condenser, dividing between the resistance 
to earth and the relay of the disturbed circuit and neutralising the 
effect of the major portion of the induced current. 


==» 


B.—SvPHON RECORDER SLIP SHOWING ELIMINATION OF DISTURBANCE. 


For duplex circuits a slightly different arrangement is required. 
The condenser is joined to the disturbing circuit as before, but is 
connected to a point between the relay and rheostat of the disturbed 
circuit (see 3). 

When a current is sent into the disturbing circuit, a momentary 
current passes through the line coil of the relay of the disturbed 
circuit; also a momentary current passes from the condenser 
through the compensating coil of the relay in a direction to oppose 
the effect of the momentary induced current in the other coil. 

As all four wires of each cable have to be protected from the 
other three the connections become somewhat involved, but can 
be readily traced in 4 by reference to 2 and 3. 

5 shows slip obtained from a syphon recorder joined across the 
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coils of the relay in a disturbed circuit. In the first case, the device 
was not in use; in the second case no alteration of any sort was 
made beyond joining up the arrangement described. 

_ Although first permanently installed on the working lines of the 
Post Office in 19or, as already stated, the device was not new, and I 
am unable to state to whom the idea is due. Mr. J. E. Taylor, of the 
Engineering Department, used the same principle in a smaller 
degree in the year 1900 at Ballycastle Post Office, to neutralise 
the inductive disturbance on the Admiralty telephone circuit 
between Ballycastle and Torr Head coastguard station, produced 
by operating the transmitter in the circuit for communicating from 
Ballycastle to Rathlin Island on the “electro-magnetic system " of 
wireless telegraphy. Тһе capacity necessary to give the desired 
result was extremely small in this case, and was obtained by using 
a few yards of twisted cotton-covered and paraffined twin wire 
By cutting down the twisted twin wires to a suitable length the 
correct capacity was readily obtained. Temporary use of the device 
had also been made by Mr. Taylor in the Liverpool Trunk Exchange 
in 1895, for the purpose of eliminating induction between circuits 
running from the basement to the second or third floor of the build- 
ing. It should be pointed out, however, that so far as telephone 
circuits are concerned the device can only be made use of on very 
short circuits. On longer circuits the phase and character of the 
disturbing currents are so changed that a sufficiently close “ сору” 
of the induction cannot be made by any simple method of using 
condensers, leaks, or mutual induction. 
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SOME IRISH WAYLEAVE EXPERIENCES. 


7%, 77-77 О obtain wayleaves in this country is much 
$ Í easier than across the Channel, where the 
<; , 

A 


= | public аге fully aware of their power to get a 

=, =i quid pro quo. In Ireland the people have a 

а | kind of idea that “the Government" can do 
"ОР | whatever it likes, and so far as the work of this 
Department is concerned—which is always for 
the good of the public—it would be a pity to 
disabuse them of this idea. 

If you approach a farmer, or other of his 
class, with a wayleave form he at once regards 
you with suspicion, which doubtless arises from 
hereditary distrust of a blue paper in any shape 

or form. To induce such a man to sign the form calls forth all the 
powers acquired from a faithful observance of the ceremony of 
“kissing the Blarney Stone.” 

Talking about blue papers reminds me of an experience I had in 
West Cork a few years ago. A telegraph extension was authorised 
to a village about thirty-five miles from a railway station. As I һай 
to make up the estimate I thought it would save time and expense 
if I left the usual notices at the half-dozen or so houses along the 
road. After inducing someone at each of the three first houses to 
accept one I approached the next. Whilst steadying my bicycle 
against the broken-down cart-wheel which did duty as a gate a 
crowd of bare-footed children, pigs, hens, a goat, some geese and a 
gander collected, watching me with interest. Immediately I took 
the *' blue " paper out of my pocket the children bolted for the cabin, 
followed helter skelter by the rest of the community, with the excep- 
tion of the gander, who hissed defiance at me. As I went up the 
track the door of the cabin opened and two men came out to 
“ welcome " me with а fierce-looking lurcher straining оп a ragged 
piece of rope. With difficulty I convinced them that I was not 
trying to serve the process they were daily expecting for a trifle of 
seven years’ rent which was due. After sympathising with them on 
the "injustice" with which they were threatened they accepted the 
form. We parted such good friends that one of them insisted on 
accompanying me to the remaining cabins to prevent further 
probable misunderstanding. 

On one occasion we erected a pole in a field without permission. 
The next day the owner of the field in a great state of excitement 
saw the foreman, and said he “ would not be responsible for the pole." 
“ Shure, we won't hold you responsible," said the foreman, ** but you 
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might keep an eye on it so that the young blayguards won't be 
throwing stones at it." ‘‘ Shure, if that's all, sir, I'll do it aisy and 
welcome," said the farmer. Up to the time I left the district no 
damage had been done to the pole, and the man seemed proud 
of the trust placed in him. 

Private wayleaves in towns are much more difficult to negotiate 
than those in the country. One has to persuade a man that he is 
getting something in exchange for a favour which costs him nothing, 
or, as a last resort, appeal to his sense of public spirit. I remember 
we wanted permission to attach some wires to the chimney of a bank. 
One of my assistants—whom I knew to be a very plausible person— 
was sent to see the manager. After explaining what we required, 
the manager said, ** Well, why should I let you put your wires on my 
building and have your men walking about the roof at all times? 
Where do I come in?" “I noticed," said Mr. —, * that there is 
no lightning protector on your building. Ifyou allow the wires to be 
attached to the chimney you will be provided with a most efficient 
one free of cost." We got the wayleave. I тау add that this same 
assistant was invariably successful in obtaining wayleaves or pacifying 
unreasonably irate subscribers. 

W. M. Evans. 


THE ORIGIN OF T.S. 


We append a letter which we have received from Mr. Е. E. 
Baines, who claims to have been the inventor of the world-famous 
code for the C.T.O. ; and we have registered a vow to have the code 
in future invariably printed as Mr. Baines directs. 

The general impression appears to have been that TS was 
adopted from the initials of Telegraph Street, where the various 
London offices which had been acquired from the Companies were 
first concentrated. Perhaps, however, this is a case where cause and 
effect have been confused. Mr. Baines may lay claim to “telegraphic” 
fame on other grounds than on this “invention.” Immediately after 
the transfer of the telegraphs from the Companies to the State he 
made a most exhaustive survey of the Kingdom with a view to the 
reorganisation of the traffic routes. His reports were printed in a 
series of chapters, and came to be known as * Baines' Chapters." 
Bound copies of the work are still retained in the Post Office archives, 
and it may be added without flattery that they are models on which 
modern reports might well be fashioned. 
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To the Editor of THE Post OFFICE ELECTRICAL ENGINEERS’ 
JOURNAL. 


“HONOURED бік,-Ву favour of one of the Superintending 
Engineers (who, it seems, I had the good fortune to introduce into 
the service about forty years ago), I have had the privilege of 
perusing some parts of that very admirable publication, THE Post 
OFFICE ELECTRICAL ENGINEERS’ JOURNAL. 

“It is not my object in this short note to comment on the 
illuminating articles which that journal contains (though I may 
permit myself to express both admiration and regret—the former at 
the tone and substance of those articles and the testimony they bear 
to the truly astounding advance of technical knowledge achieved in 
your branch of the department, and regret that I am no longer 
associated with it), but to point to a minute error of the press—too 
insignificant to have arrested your atténtion—viz. the insertion of 
full points in printing the arbitrary equivalent of the Central 
Telegraph Station * T. S.' is wrong. It is not the abbreviation of 
‘Telegraph Station,’ it is the telegraphic name of the ойсе-“Т5-- 
where the apparatus is centralised. 

** *'The St. Martin's le Grand Magazine’ had fallen into this 
error, and the editor, with a gracious humility, accepted the correc- 
tion ; though whether he has mended his ways I know not. 

“ As the inventor of * TS,’ may I, with much diffidence, lay this 
statement before you ? 

* Your obedient and humble servant, 
“Е.Е. BaiNES 

* (who once had something to do with Post Office Telegraphs)." 

* P.S.—' T.S.F ’ (as I think the Foreign Gallery is named) stands 
probably on the same footing—though, perhaps, it really means 
‘TS No. 2.’ But I have not yet been able to give that complex 
problem the attention which its importance deserves, and I had 
nothing to do with its inception.—F.E.B.” 


и ———— .- . — MÀ 


THE ORIGIN OF THE SYMBOL “О.К.” 


THE origin of the use of the letters “О.К.” is a subject which has often 
been brought up for discussion. Мт. James D. Reid, who died іп 19or, aud 
who during his lifetime was often affectionately spoken of as the “ Father of 
the Telegraph," having associated himself with Professor Morse in 1845, 
gave the following account as his understanding of the first use of these 
characters: 

“There is a little obscurity about the first introduction into literature of 
the characters О.К. They originated, it is believed, in the answer of а 
Southern postmaster to a communication from Washington to which he 
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replied * Oll Korect,’ and which caused much amusement at the time, as the 
communication had some relation to the retention or loss of his head. This 
was in 1839, or early in 1840. In the Maine campaign of 1840 the 
Democrats of Portland arranged with the captain of the Boston steamer to 
place the letters ‘O.K.’ on the wheel-house of his boat if the elections were 
going all right for the party, which many interpreted “ош of Кое.’ Its first 
use on a commercial telegraph line was in January, 1846, on the line of the 
Magnetic Telegraph Company, of which 1 was superintendent, and was as 
follows: ‘To prevent all doubt of the reception of messages, no message 
will be regarded as received by the office to which it has been transmitted 
until the signal O.K. has been received acknowledging its reception.’ The 
same signal was used on the Government experimental line in connection 
with the repetition three times of the letters 1.1. 1.1. 11. О.К. The signal 
soon became universal."—* Telegraph Age.’ 


ABSTRACTS. 


UNITED STATES TELEGRAPH AND TELEPHONE STATISTICS. 


THE following statistical summary, abstracted from the ‘ Electrical Review 
and Western Electrician,’ shows the present position of the telephone and 
telegraph systems іп the United States : 

The capital invested in the telegraph and telephone business in this 
country is in excess of a billion dollars, 169,711,667 in the telephone 
systems and £ 45,894,495 in the telegraphs. According to the third census 
of the electrical industries, made by the government, there is a grand total of 
15,072,220 miles of single wire in the telegraph and telephone service. Of 
this, the telephone systems controlled 12,999,369 miles, of which there were 
on pole or roof lines 5,002,223, in overhead cables 2,917,114, іп subways or 
conduits 9,469,302, and tn submarine cables 20,730 miles. Of the grand 
total stated, the telegraph systems, exclusive of government telegraph systems, 
used 2,072,851 miles, of which there were on pole or roof lines 1,958,336 
miles, in overhead cables 41,886, in subways or conduits 65,347, and in sub- 
marine cables 7,382 miles. These figures emphasise the economic importance 
of the telegraph and the telephone. 

A comparative summary deals with the elephone and commercial tele- 
graph systems, not including railroad lines and the wireless, giving the grand 
total as 22,996 companies, of which there are 22,971 telephone systems, which 
include 17,702 independent farmer or rural lines and twenty-five commercial 
telegraph systems, not including the wireless. The grand total of single-wire 
mileage was 14,570,142, of which the telephone systems controlled 12,999,369 
miles, which include 486,294 miles of wire on independent farmer or rural 
lines, while the telegraph systems used 1,570,773 miles, exclusive of 7,188 
miles of leased wire. | 

The grand total of ocean cable was 46,301 nautical miles, all controlled 
by the commercial telegraph systems. 
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The grand total of salaried officials, clerks, etc., was 29,470, of whom 
25,298 were employed by the telephone systems and 4,172 by the commercial 
telegraph. The telephone officials, etc., received in salaries £ 4,020,505, 
and the telegraph clerks £582,278. Тһе total of 142,733 wage-earners 15 
divided, 118,871 belonging to the telephone systems and receiving in wages 
£,10,204,313, while the 23,862 telegraph wage-earners were paid £ 3,127,815. 

The grand total income was ¥ 49,176,170, of which the telephone con- 
cerns earned £ 38,429,331, expending £ 29,333,813, and the telegraph 
system earned £ 10,746,639, expending 8,724,920. Of the whole number 
of systems in operation, the telephone formed 99:9 per cent. 

The surprising thing about this report is the rapid growth of the the tele- 
phone business, which is still far from the height of its possibilities. 


TELEPHONE POLES ON HIGHWAYS AND LOCAL 
AUTHORITIES. 


IT is interesting to witness the differences which so commonly arise 
between the Post Office and Local Authorities when the former seeks the 
consent of the latter for the fixing of telephone poles on public highways. 
The objection which is raised by Councils on esthetic grounds that telephone 
poles are unsightly is often diverting in the extreme, more especially when it 
happens to come from Rural District Councillors, whose eye for the 
picturesque in Nature is so wonderful. The objections raised against 
telephone poles and telephone wires—which are as indispensable as railway 
trains and motors-—are, in the main, as sentimental and reasonable as those 
which were raised against the latter on their first introduction. District 
Councils say that they prefer the wires placed underground—a system which 
costs about ten times more than the overhead system. The public who use 
telephones complain of the heavy annual rentals charged for their use, and 
that they are higher than in other countries. But in other countries the 
Postal Telegraph Departments are not hampered by -zsthetic-minded 
District Councillors, and can construct their trunk and branch lines 
cheaply. The English public cannot both have their cake and eat it, 
and, if a little more sapience were shown by District Councils and the 
public, there 1s a chance that the charge for telephones—which are so 
essential to all firms and persons who are not disposed to become moth- 
eaten—will become cheaper. 

THE ENGINEERS OF THE POSTAL TELEGRAPHS.—It cannot be said that 
the Post Office Department are disposed to treat Local Authorities unfairly 
nor to act in.an unreasonable manner. The Engineers of the Postal 
Telegraphs Department have earned, and deservedly so, the reputation 
of being as tactful and courteous a body of men as can be found in any 
class of public officials, and endeavour to conform to all the reasonable 
requirements of Local Authorities and their Engineers and Surveyors.— 
‘Sanitary Record.’ 
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NOTES AND COMMENTS. 


THE RETIRING SECRETARY. 


Sir Henry Babington Smith, who at the end of the present year 
will forsake the Secretaryship to the Post Office for the directorship 
of the Turkish Bank, has occupied his present post since 1903. 
Son of the late Archibald Smith, F.R.S., of Jordanhill, Renfrewshire, 
he was educated at Eton and Trinity College, Cambridge, of which 
he became a Fellow; first class in Classical Tripos (Parts I and 11), 
and Chancellor's Medallist (M.A.). 

Entering the Civil Service he became an examiner in the Educa- 
tion Department, 1887 ; principal private secretary to the Chancellor 
of the Exchequer (Mr. Goschen), 1801; clerk іп the Treasury, 1892; 
secretary to the British delegates at the Brussels Monetary Confer- 
ence, 1892; private secretary to Earl of Elgin, Viceroy of India, 
1804-1800; financial mission to Government of Natal, 1899; 
British representative on Council of Administratiog of Ottoman 
Public Debt, r9oo, and President, 1001, which post he retained 
until his appointment to the Post Office. Не was decorated C.S.I. 
in 1897, for services as private secretary to the Viceroy, and first 
class Osmanieh in 1903. It will be observed that in proceeding to 
Constantinople Sir Henry returns to scenes with which he is already 
familiar. 

So far as the Engineering Department is concerned, the principal 
events of his administration have been the development of the 
London Telephone Service and the negotiations with the National 
Telephone Company, which led to the 1905 Purchase Agreement. 
There can be no doubt that this agreement solved an exceedingly 
difficult problem, and by averting ruinous competition effected a 
naticnal economy of considerable magnitude. 

Later, his able chairmanship of the International Wireless Con- 
ference still further heightened his reputation. 

To his other attainments Sir Henry adds the accomplishment 
Of being a polished orator, and on this account no less than for his 
genial manner he has been annually a welcome guest at the 
Engineering Department dinners. 

He leaves many friends in the Post Office, whose good wishes 
for a prosperous future will go with him to the Orient. 


THE NEW SECRETARY. 


Lieut.-Col. Sir Matthew Nathan, G.C.M.G., R.E., will take up 
next January the duties relinquished by Sir H. Babington Smith. 
Born in 1862, heis one of a remarkable quartette of brothers, 


217 


EDITORIAL ‘NOTES AND COMMENTS. 


sons of a city merchant, Mr. Jonathan Nathan, all of whom have 
gained distinction in the public service, for which services three of 
them have already been knighted. His early education was obtained 
from private tutors and at the Royal Military Academy, Woolwich, 
and in 1880 he joined the Sappers and gained distinctions in the 
Nile (1885) and Lushai (medal and clasp, 1889) campaigns. 

From 1895 to 1899 he was engaged as secretary to the Colonial 
Defence Committee in London. In 1898 he was gazetted as Major. 

In the following year he was sent to Africa to administer the 
Government of Sierra Leone, and in the same year gained the C.M.G. 

His experience as a Colonial Governor was continued in тооо, 
when he succeeded Sir F. M. Hodgson as Governor of the Gold Coast. 

At this point in his career he attained to the dignity of knight- 
hood, and in 1903 he was removed from Africa to Asia, becoming 
Governor for Hong Kong, which position he occupied with such 
success that in two years he was returned to the African dominions 
to occupy the exalted position of Governor of Natal. | 

At the age of forty-seven Sir Matthew is still a bachelor. Не is 
credited with great administrative ability and with conspicuous 
judgment and tact. | 

In taking over the reins of office when the Post Office is prepar- 
ing for another gigantic addition to its responsibilities, he will have 
a difficult róle to fill, and all our readers will join in hoping that the 
good fortune which has attended his career up to the poene point 
will still remain in attendance. 

THE appointment of Liegt. -Col. Sir Matthew Nathan, G.C.M.G., 
R.E., to the Secretaryship to the Post Office adds yet one more to the 
list of cases in which individuals trained as engineers have attained 
to the supreme command of great organisations, and from this point 
of view the advent of the new secretary will be of special interest to 
the Engineering Department. We do not here need to enlarge on 
the practical value of such training—our readers are well aware of 
it—and it is almost trite to say that, given equal organising ability, 
the man who has been technically trained, who has been accustomed 
to conceive ideas and see them carried into actual being, has an 
advantage of much weight in the successful conduct of a great busi- 
ness as compared with the man whose training has missed this 
essential feature. 

While the trend to which we refer has been specially noticeable 
in connection with municipalities and the public services, we will 
content ourselves with quoting two noteworthy examples. 

The President of the Institution of Mechanical Engineers, Mr. 
John A. F. Aspinall, M.Inst.C.E., is the General Manager of the 
Lancashire and Yorkshire Railway. 
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The President of the Institution of Civil Engineers, Mr. James 
Charles Inglis, is the General Manager and Consulting Engineer of 
the Great Western Railway Company and of Fishguard Harbour. 
After occupying the post of Chief Engineer to the Company 
from 1892, Mr. Inglis was given the supreme control in 1903. 
It is common knowledge that his successful administration has 
been recently distinguished by the diversion of the New York- 
London Cunard passenger route from Liverpool to Fishguard, and 
the realisation of this long-contemplated idea must be regarded as 
almost a personal triumph for the great Engineer-Manager. | 


RETIREMENT OF MR. JOHN JENKIN, M.LE.E. 


Entering the service of the P.O. from the 
Electric Telegraph Company at the transfer in 
1870, Mr. Jenkin soon became an Engineering 
Superintendent, and acted as Assistant to Mr. 
Shaw, then Divisional. Engineer, remaining in 
that position until the reorganisation in 1878. 
During the illness and subsequent to the death 
of Mr. Shaw in 1876, Mr. Jenkin was in actual 
charge of the latter’s Division until the re- 
organisation, when the Divisional Engineers 
were abolished and Superintending Engineers 
created. On Mr. Edward Graves becoming Engineer-in-Chief he 
gave Mr. Jenkin the Relief Superintending Engineership, which was 
to have been filled by Mr. Sivewright, who was at that time loaned 
to the Cape Government to organise its telegraphs, and was invited 
to remain there, becoming in time Cabinet Minister and Sir James 
Sivewright, C.M.G. 

Mr. Jenkin subsequently settled down in permanent charge of the 
Eastern District. He was then the youngest by many years of the 
original officers of that rank, and it is his lot to be the last of them to 
leave the Service. | 

His early days at Cambridge were uneventful, but the prepara- 
tions for the reduced tariff on telegrams brought out that restless 
activity which has been characteristic of him up to his retirement. 
Amongst the many new lines then to be erected was one through the 
^ picturesque district from London via Barnet, Potters Bar, Hatfield, 
Welwyn, and Stevenage to Peterboro. The various public bodies 
refused their permission for open lines, public indignation meetings 
were held, to the great advantage of the local press, Mr. Jenkin was 
burnt in effigy at Stevenage and became the subject of verse in the 
poet's corner of the newspapers. His strength of character, his tact 
and sound judgment, his affability under provocation, and his 
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dignified firmness wore down all opposition; and when at last the 
consents were given he had the satisfaction of knowing that he left 
as friends those who had been the most strenuous opponents. 
Officers who were associated with him at the time will not forget his 
keen enjoyment of these fights. 

Of dignified presence and irreproachable address, Mr. Jenkin has 
been an ideal representative of the Department in all negotiations 
with the public, and has the advantage of being a clear and ready 
speaker, listened to with patience and respect. The writer has 
many times heard him state before public bodies requirements of the 
Department to which objection has been raised, but can recall only 
one interruption. “ What!” exclaimed a surveyor, indignantly,. 
“ Erect black poles against the cemetery gates?" ‘ Surely," replied 
Mr. Jenkin, ‘‘black is the very best colour for proximity to а 
cemetery ?" The council, with whom the surveyor was not popular, 
laughed, and black poles were erected. 

Mr. Jenkin has always taken the greatest interest in the welfare of 
his staff, and is believed to have missed no opportunity of promoting 
their interests; but he has also always required of them a high standard 
of work, and would suffer no slovenliness. Мо matter how short of 
staff the office might be, the character of the work done had to be 
maintained at the same high level. His influence and example іп 
this connection have been an education to many of his subordinates 
now holding responsible positions in the Department, for which they 
will long be grateful. 

Mr. Jenkin was elected an Associate of the original Society of 
Telegraph Engineers in 1872, and became a member in 1877. 

He retires full of vigour, a loyal servant, proud to the last of the 
Department he represented. E TE 


RETIREMENT OF Мк. ХУ. W. VYLE. 


Mr. W. W. Vyle recently retired from the 
service under the age-limit. Prior to his promo- 
tion to the position of Superintending Engineer 
of the South Wales District, Mr. Vyle had 
great, and, in some senses, exceptional expe- 
rience in the North-Western District at Man- 
chester. Entering the Engineering Department 
in 1872, heserved for twenty-six years under the 
late Mr. John Doherty, and altogether spent 
twenty-eight years in Manchester before re- 
moving to Cardiff. During that time two fires 
occurred at the Telegraph Office in the former 
city, one in the old York Street building, and the other at the 
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present Post Office in Spring Gardens in September, 19oo. The 
latter was disastrous, a portion of the building being gutted. Mr. 
Vyle took in hand the immediate restoration of communication, 
and circuits were improvised in the corridors while the fire was 
still burning. In April, тоот, Mr. Vyle went to Cardiff and entered 
upon the extension of the Post Office Telephone Exchange system 
in direct competition with the National Telephone Company. 

The development since that date has been extensive, practically 
every town and village in the thickly populated parts of Glamorgan 
and Monmouth having either an exchange or a call office. 

Mr. Vyle served under five Engineers-in-Chief, viz. Mr. Graves, 
Sir Wm. Preece, Mr. Hookey, Sir John Gavey, and Major O’Meara. 

His retirement was a matter of sincere regret to the staff over 
which he had control, for their appreciation of Mr. Vyle, as a chief 
who had on all occasions displayed exceptionally fine qualities of 
mind and heart, was deep and sincere. 

The staff regret him as a considerate and popular chief, whose 
uniform kindness and clear judgment, coupled with his unvarying 
gentlemanliness, made him respected by all. For him everyone, 
from the lowest to the highest, tried to do his best. 

Representatives of every grade of the staff regret Mr. Vyle’s 
cessation of active service, and tenaci him sincere good wishes for 
his future welfare. 

Outside the service Mr. Vyle is well known and highly respected. 
It is the wish of all that he may live many years to enjoy the days 
of leisure lying before him. 


THE LOADING ОЕ TELEPHONE CIRCUITS. 


It is now well established that the speech transmission efficiency 
of the circuits in any type of underground or submarine telephone 
cable in common use тау be increased 3 to 35 times by the proper 
insertion of loading or inductance coils ; but it must not be gathered 
from this fact that loaded underground circuits are equal to overhead 
unloaded ones for long distance telephone purposes. For the reason 
that the expense involved is out of all proportion to the transmission 
efficiency obtained, it is not usual to lay underground telephone 
loops exceeding 200 lb. per mile of conductor in weight; these, even 
when loaded, are greatly inferior to overhead circuits of the same 
gauge. 

The conditions in this country are such that іп long land tele- 
phone lines some underground sections can scarcely be avoided, 
while between England, Scotland or Wales and Ireland or the 
Continent a submarine cable is necessary. In these circumstances 
the ability to improve the transmission efficiency of the underground 
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or submarine sections three times by loading is a matter of consider- 
able interest to the engineer in his efforts to meet public demands. 
At the present time the following points, summarised from Mr. A. W. 
Martin’s paper on “Тһе Loading of Telephone Cable Circuits,” 
delivered before the Institution of Post Office Electrical Engineers 
in January and February, 1909, may be of practical interest. 

Mr. Oliver Heaviside shows (see ‘ Electrical Papers,’ vol. 11, p. 
400) that the attenuation constant—say (--of any telephone circuit 
15: 


B= A/ 1 [V R ЕРЕК?) + (RS-FLK) ] 


R = effective resistance in ohms per mile of loop, 

L = effective inductance in henrys per mile of loop, 

K = electrostatic capacity in farads per mile wire to wire, 

S = leakance in mhos. per mile, 

p = 27 times the periodicity per second. 

In any good underground or submarine cable loaded loop, pL is 

great compared with R, and pK great in comparison with S. This 
being so the above lengthy expression may be reduced to— 


_ В+ Kh E 


The only difficulty in applying this formula in practice is the 


uncertainty of the value of There 15, for instance, very little 


S 
K 
reliable information as to the value of S, the leakance, at different 
periodicities of applied E.M.F. A practical way out of the difficulty 
has been found by measuring the transmission efficiencies of a number 
of loaded circuits in terms of standard cable. Now, standard cable 
in this country is that having a resistance of 88 ohms and electro- 
static capacity of 0:054 microfarads per mile of loop respectively, 
with an insulation resistance wire to wire of not less than 200 
megohms per mile. The attenuation constant of such cable is 0°103 
per mile at a periodicity of 750 per second. If the standard cable 
equivalent of a circuit be determined by experiment, its attenuation 
constant is easily found by dividing 07103 by the number of times 
which the circuit is better than standard cable. 


From a large number -of experiments it is certain that if > 3 x be 
taken as 80, thé calculated and observed results will agree Ж 
closely in the case of either air-space paper insulated or gutta- 


percha-covered telephone loops loaded with iron core coils (where 
the word “ігоп” covers steel and magnetic alloys). It is, indeed, 
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found that the attenuation constant of any such loaded circuit may be 
forecast with all necessary accuracy in practice from the equation— 


pe E. udi 


But it must not be forgotten that R is the effective resistance per 
mile of loop at 750 periods per second, including conductors and 
coils. К may be taken as the electrostatic capacity per mile of loop 
measured by the simple charge or discharge method, and L as the 
inductance per mile added by the insertion of the coils; the induct- 
ance of the loop itself being of the order of 1 millihenry per mile and 
therefore negligible. 

In addition to being able to foretell with some precision what the 
attenuation in a circuit will be, it is necessary to know how far apart 
the coils to be used must be placed in order to obtain the desired 
attenuation, and at the same time ensure good articulation. Starting 
with the facts that (т) there must be at least т coils per wave length, 


and (2) wave length — =", where а is the velocity constant equalling 


р ^/ KL ; further, assuming the highest essential frequency to be 


2000 periods per second it is not difficult to show that if— 

d =distance apart of coils in miles, 

k — electrostatic capacity wire to wire per mile in microfarads, 

l = inductance in millihenrys fer coil, 
then d k і = 2573 is a maximum permissible value. But to ensure 
that there shall be rather more than two coils per wave for the 
highest assumed essential frequency, it is usual to take— 

dkl-ao. i | . | : (2) 

So far as present knowledge and experience show it is necessary 
to put coils in a circuit such that. the expressions (1) and (2) are 
satisfied, bearing in mind that the latter may lie anywhere between 
d k l = 20 and 25. 

A point worthy of particular notice is that the coils should be 
inserted in any circuit at intervals regular to within 5 per cent., 
otherwise, and as experiment shows, there will be appreciable loss 
of efficiency due to reflections in the cable. It is also desirable that 
the spacing of the coils should be such that the first and last coils 
are half the normal spacing distance from the terminal stations. 


THE LATEST ELECTROPHONE ACHIEVEMENT. | 
To many it may seem somewhat superfluous to add anything to 
what has already been written in the ‘Evening News’ and ' Daily 
Mail ' regarding the electrophoning of Lord Rosebery's speech from 
Glasgow to London; we can, however, add one or two items. 
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Some 2000 miles of wire were utilised, and of this quantity 
over 1600 were the property of the Department. 

The trunks selected were Glasgow т and 3, of боо lb. and зоо lb. 
per mile respectively, standard cable equivalents 14:60 and 22°06. 

Each of these trunks follows the Midland Railway route via Luton, 
Nottingham, and Carlisle. Underground wires were used from 
Glasgow Post Office to the City Hall, and at the London end from 
Finchley to the Trunk Exchange, Carter Lane, and thence via two 
junctions to the Naticnal Telephone Company's Holborn Exchange, 
from which point they were extended to the newspaper offices. 

At the London Trunk Exchange two pairs of pegs with specially 
long cords were prepared, and the connections effected direct between 
panels 2 and 6 of the test board, all apparatus being thus cut out of 
circuit and the trunks put straight through to the Company's ex- 
change. Тһе apparatus was also cut out at Glasgow Post Office. 

It was arranged that should any difficulty be experienced the 
National Telephone Company's representative would immediately 
telephone to the Trunk Exchange manager; otherwise the lines 
would on no account be disturbed. 

Lord Rosebery spoke for two hours, from two till four, and 
nothing was heard from the National Telephone Company's repre- 
sentative till after the latter hour, when he telephoned that the 
Trunk atrangements had been highly satisfactory, and that the trial 
had proved an unqualified success, nothing having occurred to mar 
the sequence of the speech. 

The average interval of time between an utterance at Glasgow 
and its record by the reporters in London was four seconds only. 
Nearly six columns of the speech were on sale in the London streets 
before four o'clock while Lord Rosebery was still speaking—a fact 
said to be unprecedented in the annals of journalism, telegraphy, or 
telephony. The transmitters in use at Glasgow were of the Italian 
type invented by Giuseppe Angelini. At the London end double 
hand receivers as used for electrophone service were employed. 

The transference of the reporter from the auditorium to the 
editorium, if we may coin а word, and the complete elimination of the 
hitherto indispensable telegraph is a very interesting development, 
but one which the telegraphist must regard with at least some 
degree of apprehension. 


“ WIRELESS” CALLS FOR HELP. 


The means suggested for determining the location, by means of 
* wireless " signals, of a vessel at sea in the translation from the 
German of an article by Mr. Bela Gati, on another page, whilst 
correct in principle is perhaps open to criticism from the practical 
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point of view. The use of any form of mirror galvanometer in a 
heavy seaway is not consistent with reliability of measurement. 
Further, as wireless transmitters in practical use at present are far 
from exhibiting constancy of operation, it is more than possible that 
such measurements, if made, would give very erroneous results. И. 
may not be sufficiently known, however, that there is another and 
much handier method of gaining the approximate bearing of a vessel 
from the signals sent out, and which has the advantage of being 
practised daily by wireless operators who have to manipulate modern 
tuned receivers provided with variable coupling. The method simply 
consists in reducing the coupling of the receiver until the signals are 
at vanishing point and noting the angle of the coupling coils. By 
taking three or more such readings at different times it can be easily 
determined how the distance from the transmitter is changing. In 
fact the operators are usually, if not invariably, in possession of a 
table giving the necessary constants for obtaining the approximate 
distance of the usual type of transmitter, even from a single reading. 
Moreover, this method of gauging distances is of great utility in 
arranging the order of transmission when two or more vessels desire 
Чо communicate with the same station. In practice also, a vessel in 
distress will usually signal her bearings to all who may be within 
range of the wireless transmitter. EE. T. 


SUB-ENGINEERS’ EXAMINATION. 


In connection with the list of names of officers who succeeded 
in passing the above examination given in our last issue, we desire 
to add that Messrs. E. А. ГаКеу апа С. С. Mason (relay clerks) also 
qualified. 


Major W. A. J. O’Meara, C.M.G., R.E., Engineer-in-Chief to the 
Post Office, and Mr. G. F. Preston, General Manager London 
Telephone Service, sailed for the United States on the то Sep- 
tember. They will make a three months’ tour of the principal tele- 
phone centres with a view to acquiring information on recent 
developments. 


THE Мат or Н.М. Кімс EDWARD AND THE CZAR AND CZARINA ТО 
CowESs. 


The telegraph and telephone engineering arrangements in connection 
with the Cowes Regatta on the occasion of the Naval Review by His Majesty 
the King, and the visit of their Imperial Majesties the Emperor and Empress 
of Russia, were somewhat unusual and interesting. Over 400,000 words of 
press messages were dealt with, and the number of ordinary telegrams was 
very large. 
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Two Wheatstone duplex circuits were provided from Cowes Post Office 
to London, and one Wheatstone duplex circuit from Cowes Post Office to 
Southampton, extended to London at 6 p.m. each evening. 

A four-core cable was laid between the Cowes Post Office and the Royal 
yacht “ Alexandra,” and two cores of this cable were extended to the National 
Telephone Company’s Exchange, a magneto set being fitted on the yacht. 

A seven-core cable was laid between the Cowes Post Office and H.M. 
the King’s yacht “ Victoria and Albert" to provide circuits as under : 

One D.C. sounder circuit to T.S. ; 

One D.C. sounder circuit to Cowes ; 

One D.C. sounder circuit to H.I.M. yacht “ Standart” ; 

One telephone circuit to the Cowes National Telephone Company’s 
Exchange ; and 

One telephone circuit to Barton Manor Stables, Osborne. Тһе latter 
circuit involved the erection of тооо yards of atrial cable between Osborne 
Exchange and the Stables. 

A four-core cable was laid between the Cowes Post Office and Н.1.М. 
yacht “Standart,” one core being used for a D.C. sounder circuit to Н.М. 
yacht “Victoria and Albert,” the “ Victoria and Albert” transmitting the 
Russian work to London. 

Two cores were utilised for a telephone circuit to the National Telephone 
Company’s Exchange and one core left spare. The three yachts had thus 
intercommunication 2/4 the Exchange. 

А special cable was laid from Lee-on-.Solent Post Office to H.M.S. 
““ Cyclops," and D.C. sounder duplex apparatus fitted on the ship. Messages 
were sent from the fleet by wireless to the “ Cyclops" and transmitted direct 
to Portsmouth. Ап emergency set was fitted at Lee-on-Solent in case of 
breakdown of the cable. 

A telephone circuit was also provided from H.M.S. “ Essex." 

The apparatus for the Russian yacht, with an officer for joining up, was 
put on board with the navigating party below Portsmouth, and everything 
was ready for joining through immediately the yacht came to the mooring 
at Cowes. 

НАМ. the Czar evinced his satisfaction by conferring the Russian order 
of St. Sophia upon the engineer, Mr. J. S. Brown, and presenting a gold 
watch and chain to the lineman. 
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COUNCIL NOTES. 


THE eighteenth meeting of the Council of the Institution of Post 
Office Electrical Engineers was held at Liverpool on July 2154 
and 22nd. Mr. А. J. Stubbs presided, and there were also present— 
Messrs. H. Hartnell, A. W. Martin, G. Stannage, E. T. Titterington, 
J. W. Atkinson, W. Scott, T. Smerdon, J. Wyatt, C. H. Barrett, 
and J. T. Williams, Members of Council; Mr. H. R. Kempe, Hon. 
Treasurer, and Mr. J. M. Crawford, Secretary. 


LocaL SECRETARYSHIPS. 


A majority of the local centres have voted in favour of the 
principle of making the office of local secretary an elective one, and 
the Council have agreed to amend the rules so as to give local 
centres the option of throwing open the position to popular election, 
or of retaining the existing arrangement by which the secretary is 
appointed by the local centre committee itself. 


. LocAL LIBRARIANS. 


A new office has been created in the form of a local librarian, 
with the object of relieving the local secretary of a certain amount 
of routine work in connection with the distribution of library books 
and technical periodicals. 


CLERICAL STAFF. 


The Council have invited local centres to consider the best means 
by which the Institution can be rendered more attractive to members 
of the clerical staff, as it is generally acknowledged that the claims 
of the clerical force demand special consideration. Several sugges- 
tions have been made on the subject, chief among these being the 
addition to the Central Library of works on book-keeping, com- 
mercial law, etc., also the circulation to members of the clerical 
force of periodicals on kindred subjects ; whilst it has been proposed 
that the inclusion of papers of special interest to the clerical staff in 
the local centre programme of meetings would effect an improve- 
ment. The matter is engaging the earnest attention of the Council, 
and it is hoped that, with the hearty co-operation of the local 
centres, a solution of the difficulty may be found. 
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ASSISTANCE TO MEMBERS IN THE PREPARATION FOR 
EXAMINATIONS. 


The Committee of the Council appointed for this purpose 
reports that fair progress has been made with the compilation of the 
notes and data authorised for publication, but that, owing to excep- 
tional pressure, it has not been possible to prepare a report for 
presentation to the Council. Тһе Committee anticipate completing 
their labours and to be in a position to present their report at the 
next meeting of Council. 


MEMBERSHIP. 


The following statement of membership to date was submitted 
by the Secretary, viz. : 


Number on Roll, March 31st, 1909 . 628 
By deaths, retirements, and resignations . | 64 
764 
New members: 

Home | | . IO 

Colonial | - | 5 

Еоге п . | I 
. — 16 
Total 780 

FINANCE. 


The Council dealt at great length with the financial position of 
the Institution in view of the decreasing balance, and the immediate 
necessity for drawing upon the deposit account to meet liabilities 
already incurred. 

In this connection, the question of reducing the number of 
technical periodicals in circulation is engaging attention, as it is felt 
that the present supply is in excess of requirements. This phase of 
the subject is being dealt with by the Library Committee, who have 
asked members to vote for a reduced number of periodicals. 

The relative advantages of reducing expenditure on technical 
periodicals, or of even abandoning their supply altogether, as against 
a reduction in the number of printed papers, was considered, but the 
Council postponed action until the next meeting. 


PRINTED PAPERS. 


The abstract of Мг. О. Н. Comport's paper on “ Underground 
Telegraphs"' has been issued to members. 


228 


О INSTITUTION NOTES. INSTITUTION 


The СӘННЕН have voted іп favour of printing the following 
papers, viz. 

** The Education of a Post Office Electrical Б Мг. A. W. 
Heaviside. | 

“The Development and Theory of С.В. Telegraph Systems," 
Mr. J. Fraser. 

“ Repeaters,” Mr. Н. Kitchen. 

* Knots and Splicing in their Relation to Telegraph Construction," 
Mr. F. C. Horner. 

In view, however, of the present financial position the papers 
already voted for printing, but not yet sent to the press, have been 
held back for re-consideration. 

In order that the Council may be in a better position to дећ- 
nitely decide as to the publication of the papers referred to, com- 
petitive tenders for printing are being obtained, and the further 
consideration of the matter deferred until next meeting. - 


TRANSFER OF IRISH AND SOUTHERN DISTRICT MEMBERS. 


The arrangements for the formation of a new centre for the 
South-Western District are not yet completed. 

With respect to the members transferred to the South-Eastern 
District, arrangements have been made for members to attend 
meetings of the Metropolitan Centre. 

Steps have been taken with a view to the preparation of a pro- 
gramme of meetings for the Ireland Centre. 


FREE POSTAGE OF TECHNICAL PERIODICALS. 


The Council have considered the necessity for making some 
special provision for the transmission of technical periodicals when 
these are sent through the post, and it has been agreed to issue 
special wrappers for the purpose. 

As far as possible the official correspondence covers will be 
utilised, but where these are not available, the wrappers, franked 
before dispatch with the usual office frank, will be brought into use. 


DEPARTMENTAL GRANT FOR TECHNICAL EDUCATION. 


In connection with the annual grant of £50 made by the Treasury 
to the Engineer-in-Chief for payment of fees for special educational 
courses, the Chairman announced that the Engineer-in-Chief had 
been good enough to invite suggestions from the Council for the 
expenditure of £20 of the total sum, particularly in the direction of 
payment of lecturers for addresses delivered under the auspices of the 
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Institution, the only stipulation being that the lecturers and subjects 
should have the approval of the Engineer-in-Chief. The Council 
expressed their keen appreciation of this offer, and arrangements 
are being made with the object of securing the fullest possible 
benefit from the proposition. 


COUNCIL MEETINGS. 


It has been decided to hold future meetings at the headquarters 
of the different Local Centres in turn, and the next Council Meeting 
will be held at Manchester on October 5th and 6th, 1909. Edin- 
burgh will be visited on December 7th next, and Glasgow on 
December 8th. 

. It is hoped that the Local Centres concerned will be able to 
arrange Institution meetings on these dates, in order that members 
may be brought into closer touch with the governing body. 


LOCAL CENTRE NOTES. 


NORTHERN CENTRE. 


THE prospects for the 1909-10 Winter Session, so far as the 
Northern Centre is concerned, are very good indeed. 

A full programme of six meetings has been arranged, as follows: 

October 11th, 1909.—Inaugural Address. Mr. J. McL. Robb. 

November 8th, 1909.—‘‘ Ropes and Knots as Applied to Tele- 
graph Engineering." Mr. C. Whillis. 

December 13th, 1909.—“ Graphical Methods of Calculating 
Mixed Circuits.” Mr. A. G. Lee, B.Sc. 

January 12th, 1010.--“ Morning Testing." Mr. Н. Kitchen. 

February 14th, 1910.—‘‘ Gas and Petrol Engines.” Mr. J. W. 
Ray. 

March 14th, 1910.—' Fault Systems.” Мг. A. McLaughlin. 


METROPOLITAN CENTRE. 
VISIT TO CABLE SHIP “ MONARCH.” 


At the invitation of Mr. ХУ. К. Culley, I.S.O., Submarine 
Superintendent, the members of the Metropolitan Centre opened the 
programme of the new session in a very agreeable fashion by paying 
a visit to the Submarine Depót and Cable Ship “ Monarch," at 
Woolwich on the rst September, 1909. 
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The visitors were met at the Cable Depót by Mr. Culley, who 
took charge of one half of the party, while the other half was placed 
under the direction of Mr. Ramsay. Тһе design of the Stores Depót 
and the excellent arrangement of the stores appealed to the visitors 
at once. It was noted that many articles, not hitherto associated in 
the visitors! minds with engineering stores, had been brought under 
the sway of the tally card, such as cruets, glasses, cutlery, brass- 
banded casks for salt beef, articles for bed-room use, and such like. 
In the Cable Shed submarine cables were seen under repair, and 
some actual splices were carried out for the visitors’ instruction. 
The most interesting room, however, was that of Mr. Culley, where 
he showed specimens of cable recovered at various times during his 
long service, and gave interesting particulars regarding the life and 
history of each of the specimens, most of which were covered with 
barnacles and other deep-sea growth. Specimen faults, due to the 
teredo worm and to other causes, were also shown and explained. 

The visitors were taken over to the “ Monarch " in boats, and 
Mr. Wrake, Chief Navigation Officer, assisted in conducting them 
overthe ship. Every part of the “ Monarch,” including stoke-hole, 
engine room, cable tanks, picking-up and paying. out machinery, etc. 
was fully explained, no effort being spared to make all the details 
quite plain. Тһе method of adjusting the ‘compass error" and 
taking soundings were minutely described, and the test-room—in 
which the cable is kept under electrical test whilst being laid— proved 
very interesting. 

The clean and tidy appearance of the ship, and the comfortable 
accommodation provided for the officers and men, seemed to appeal 
to the landlubber's eye. | 

The visitors were entertained to tea in the saloon of the 
“ Monarch," and before leaving the cable ship, Mr. Moir—the 
Chairman of the Metropolitan Centre—propased a hearty vote of 
thanks to Mr. Culley and his assistants for the trouble they had 
taken in preparing the plant and tackle so that it might be seen to 
best advantage ; for the courtesy and patience they had shown in 
explaining the different processes and answering the volleys of 
questions which had been addressed to them; and above all, for the 
extra-official hospitality which they had shown in the tea saloon. 
Mr. Culley expressed the pleasure which the visit of the members 
had afforded him and the other members of his staff. They were 
always glad to make new friends, and he hoped tc have the pleasure 
of seeing other members of the Institute on some future occasion. 
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METROPOLITAN CENTRE. SESSION 1000-1010. 


MEMBERS will be interested to learn that the Committee have 
been successful in obtaining Mr. H. R. Kempe to open the Session 
on October 13th with a paper on “ Pneumatics.” It has not been 
possible to definitely arrange the order in which the papers will be 
given, but in addition to Mr. Kempe the following gentlemen have 
promised to give papers on the under-mentioned subjects during the 
Session. : 


Mr. Н. Hartnell . . Submarine Cables. 

Mr. А. C. Booth . . Radio-Telegraphy. 

Mr. J. Sinnott ; . Fire Alarm Systems. 

Mr. J. W. Atkinson . Estimates and Records. 

Мг. К. Waring . Telephone Dev elopment Studies. 


It has also been addnsed for the Lectures to be given in the 
Lecture Hall of the Northampton Institute. 


CHESS NOTES. 


THE opening night of the G.P.O. Engineering Department Chess Club 
has been fixed for Tuesday, October sth, when play will commence at 6 p.m. 
The headquarters are “ Ye Mecca,” 140, Cheapside, E.C., and the Club meets 
once a week. Membership is open to all clerical and engineering officers 
in the Engineer-in-Chief’s office and in the Metropolitan Superintending 
Engineer’s districts. Officers desirous of becoming members are invited to 
communicate with the hon. secretary, W. Н. Stephenson, Engineer-in-Chief's 
office, who will be glad to furnish information in regard to the Club. Тһе 


annual subscription is 35. 
W. H. S. 


LAWN TENNIS MATCHES. 


ENGINEER-IN-CHIEF’S OFFICE v. METROPOLITAN SOUTH ENGINEERING 
DISTRICT. 


А RETURN match was played at Southfields on the rst July and resulted 
in a win for the Engineer-in-Chief's Office by 4 events to 2, 10 sets to 5, and 
74 games to 56. 

H. W. Fulcher and E. H. Walters beat A. Warren and J. E. T. F. Hilton 
6—5, 4—6, 6—1 ; beat T. L. Robinson and W. С. Restall 6—1, 6—3; beat 
А. T. Restall and В. Purves 6—2, 6-0. 

D. H. Kennedy and A. E. Thorne lost to A. Warren and J. E. T. F. 
Hilton 1—6, 6—3, 2-6; lost to T. L. Robinson and W. С. Restall 6-5, 
4—6, 3-6; beat А. T. Restall and К. Purves 6—-4, 6— 
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STORES DEPARTMENT 7. ENGINEERING DEPARTMENT. 


THE annual match was arranged to be played on the 24th August at 
Wandsworth Common, but unfortunately had to be abandoned, a short time 
after play had commenced, owing to rain. The teams were: 

Stores Department.—T. B. Barker, G. H. McGregor, H. J. S. Bennett, 


P. Green, and F. L. Hawkins. 
Engineering Department. —H. У. Fulcher, E. Н. Walters, A. Warren 


J. E T. F. Hilton, A. E. Thorne, and J. Н. Howell. 


LIBRARY NOTES. 


The following books have recently been added to the Library, and 
are available for the use of members: 

NO. 

163. ‘Industrial Electrical Measuring Instruments. К. Edg- 

cumbe. 

164. ‘ Electricity in Factories and Workshops.’ А.Р. Haslam. 

165. ' Heavy Electrical Engineering.’ Н: M. Hobart. 

166. ‘Theory and Practice of Electric Wiring. W. Ibbetson. 

167. ‘ Transformers for Single and Multiple Currents.’ Е. Карр. 

168. “Тһе Principles of Alternating Currents.’ Е. С. Larner. 

169. ‘ Theory of Electric Cables and Networks.’ A. Russell. 

391. ‘ Strength of Materials.’ A. Morley. 

392. ‘Alternating Current Phenomena.’ C. P. Steinmetz. 

393. ‘ Strength and Elasticity of Structural Members. К. T. 


Wood. 

394. ‘General Lectures on Electrical Engineering.’ C. P. 
Steinmetz. 

457. ‘An Introduction to the Science of Radio-Activity.’ C. W. 
Raffety. 


520. ‘ Vectors and Vector Diagrams Applied to the Alternating 
Current Circuit. W. Cramp and C. F. Smith. 

693. ‘Theory and Practice of Bridge Construction.” M. W. 
Davies. 

731. ‘Greenwich Magnetical and Meteorological Observations,’ 
1901. 

732. Ditto, 1902. 

733. Ditto, 1905. 


The following books are offered for sale. Offers for the purchase 
of same should be sent to The Librarian, Room 114, G.P.O. West. 

‘Engineers’ Year-Book of Engineering Formule, Tables, etc.’ 
Н. R. Kempe, 1905 and 1006. 
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* Handbook of Electrical Testing. Н. К. Kempe, 1900. 

‘Electrical Engineering.’ W. Slingo and A. Brooker, 1903. 

* Pocket-Book of Electrical Rules and Tables. Munro and 
Jamieson, 1904. 

‘Secondary Batteries.’ Е. J. Wade, 1902. 

‘Lectures on Sound.’ J. Tyndall, 1902. 


BOOKS RECEIVED. 


‘La Telephonie, 36 edition. Tome I: Les Lignes téléphoniques, par 
Emile Picard, Ingénieur en chef, Directeur de service à l'administration des 
Telegraphes Belges, Professeur d'électricité à l'Université libre de Bruxelles. 
Octavo, 254 pages, with 173 figures. 7 fr. 50. Ramlot, 25 rue Gretry, 
Bruxelles (H. Dunod et E. Pinat, éditeurs, 49, quai des Grands-Augustins, 
Paris 6*). 

In addition to essential information on aerial lines, M. Picard gives curves 
showing the variation of stress with different lengths of span. "These are the 
result of arduous labours involving the resolution of equations of the third 
degree, and have cost the author many hours of labour. Exhaustive descrip- 
tions of underground and aerial cable work are also given. Тһе last chapter, 
giving the theory of Pupin relating to the propagation of telephonic waves 
on long lines, is very clear and precise, and terminates by various examples 
of the application of the formule to lines. 

The book is original, well illustrated, and well printed. It is a pity one 
cannot add well bound, as only the usual paper back of the continent has 
been provided. 


‘Examination Questions in Electrical Engineering.’ | Rentell & Co., Ltd. 
I5. net. 


This little book, which has been compiled by a certificated teacher, 
contains the questions set in the Elementary Grade by the City and 
Guilds Institute during the past nine years. Answers are given to the 
numerical questions, and full solutions to the paper for 1928. The book not · 
only provides the student with material for testing his knowledge of the 
subject, but indicates the extent of the tield which his studies should cover ; 
and although the book, in the matter of printing, is occasionally at fault where 
exponents are concerned, е. g. the formule at the foot of page 52 and top of 
page 53, where 10° is involved, it is on the whole neatly got up, and will 
doubtless be of much assistance to those preparing for the Elementary 
Examination. 
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STAFF CHANGES. 


BRITISH POST OFFICE. ENGINEERING DEPARTMENT. 


District. Name. ! 


| 

| 

Еліп С.О. (Gunton, H. C. 
| 


APPOINTMENT. 


Appointment. 


Principal Power 
Engr. 


CCS u 
| | | 
М. Robb, J. Мс... 
| | 
E. _ LambJF. . 
E. in C.O. Taylor, J. E. 


Ire. N. |Masaroon, R. G.. 


Met, S. Stanhope, J. Н. | 
М.М. Түге!5, W. E. 


| 
S.W. Brown, јео. 
Ме. С. Wilson, В.. 


М.М.  |McMorrough, Е. 


| 
| 
| 
S. M. Giffen, A. E. | 
К. Wa. Kemp, Н. . 


N. Т? ( 


| 


E. in C.O. Boddington, | 

| M. F. G. 

Sc. W. Watson, Е. W. . 
(Suptg. | 

Engr's, Of; 


PROMOTIONS. 


Previous Service. 


Suptg. Engr. 


Suptg. Engr. 


. Staff Engr., rst СІ. 


Asst. Suptg. Engr. 
Asst. Suptg. Engr. 
Engr., 15 СІ. 
Engr., 1st СІ. 


Engr., 1st СІ, 


Engr., rst Cl. 


Engr., 15% СІ. 
Engr., rst Cl. 
Engr., rst Cl. 


Clk., rst Cl. 
Clerk, 2nd Cl. 


Tel. Belfast, 1874; Jr. Clk., Engr. 
Dept., 1882; Insp., 1887; Engr., 
Ist Cl., 1897; Asst. Suptg. Engr., 
1002; Staff Engr., 1st Cl., 1907. 

Tech. Offr., 2nd С!. 1898; Asst. 
Suptg. Engr., 1903; Staff Engr., 

| rst CI., 1007. 

Tel., C. T.O., 1888 ; Sub-Engr., 1892; 
Engr., 2nd Cl., 1896; Tech. Offr., 

2nd СІ., 1899; Asst. Suptg. Engr., 

1905. 

S.C; & T., Londonderry, 1882; Royal 
Engr., 1883; Engr., 1st Cl., 1904. 
‘Tel., Leeds, 1881; Sub. Engr., 1896; 
Eng., 2nd Cl., 1898; 1st Cl., 1001. 
Tel., Derby, 1892; Jr. СІК., 1896; 

Engr., 2nd СІ., 1901. 

‘Tel., Leeds, 1882; Jr. Clk., 1805; 

Sub. Engr. 1898; Engr. 2nd СІ., 
1901. 

Tel., Grimsby, 1887; Jr. Clk., 1895; 
Sub. Engr. 1898; Engr. 2nd СІ., 
1901. 

S.C. & T., Sheerness, 1884; Tel, 
Liverpool, 1889; Jr. Clk., 1906; 
Sub. Engr. 1899; Engr., 2nd Cl, 
1901. 

S.C. & T. Glasgow, 1886; Jr. Cik., 
1896; Sub. Engr., 1000; Engr., 
опа СІ., 1902. 

S.C. & T. Manchester, 1887; jr. 
Clk., 1896; Sub. Engr., 1899; 
Engr., 2nd СІ., 1902. 

S.C. & T. Newc..on-Tyne, 1889 ; 
]r. СІК., 1897; Sub. Engr. 1899; 

| Engr.. 2nd СІ., 1902. 

Tel., C. T.O,, 1883; Clk., зга СІ, 

| Engr. Dept., 1898; 2nd СІ., 1904. 

S.C. & T., Newc.-on-Tyne, 1889; 

| Jr. Clk., Engr. Dept., 1899. 
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STAFF STAFF CHANGES. 
RETIREMENT. 
District. | Name. Appointment. Previous Service. 
E. E J. Suptg. Engr. E.T. Co., 1858; Insp. 1st Cl., 1870; 
| Supt. 2nd Cl., 1873; Suptg. Engr. 
| | 2nd СІ., 1878; Suptg. Engr., 1886 
DEATH. 
| еса 
Sc. E. Wilkes, G.S. . СК. гпа Cl. 1871; Junr. СІ., Eng. Dept., 1878; 
(бирер. Engr: Ѕепг. Clk., 1885 
Of.) | 
TRANSFERS. 
| | 
District. | 
Name. Rank From. To. Date. 
2 
Sinnott, J. | Asst. Suptg. Engr. Ldn.| Met. S. Met. М. | 14:6:09 
Evans, W. M. Asst. Suptg. Engr. Prov. Ire. N. Ire. S. 4:8:09 
Fossett, J. H. .|Asst. Suptg. Engr. Prov. Ire. S. Sc. W. 10:8:09 
Sell, L.J. . Engr., 2nd СІ. | Met. S. S.E. 27:6:09 
Linford, W. J. Engr., 2nd Cl. Met. S. S.E. 8:7:09 
Gwilliam, W. J. Engr., 2nd Cl. | E. in CO. | S.W. 22:8: 
Lockhart, J. . А 2 Engr., 2nd СІ. Sc. W. E. in CO. 16:8:09 
Richardson, а. . Н Engr., 2nd СІ. E. in CO. S. Mid. 1:0:00 
Price, |. Т. . | Sub-Engr. | N. Mid. 5. Mid. 24:6:09 
Black, В. Н. А Clk., 1st Cl. Prov. Ire. S. Ire. N. 1:5:00 
Whittingham, N. 5. СІК., 2nd Cl. Prov. N. Wa. S.W. 14:6:09 
Ritchie, W.. А Clk., 2nd Cl. Prov. Sc. W. Sc. E. 16:8:09 
Storey, 5. . СІК., 3rd СІ. Prov. Ire. 5. | S.W. 3:6:09 
Morris, G. L. Clk., зга СІ. | Іте. М S.W. 4:6:09 
Watson, W. G. Clk., 3rd Cl. Ire. N. S.W. 4:6:09 
Williams, R. E. Clk , 3rd Cl. | S.E. | N.W. 4:7:09 
COMMUNICATIONS. 


ALL Communications should be addressed to the MANAGING Epirom, P.O.E.E. 


JouRNAL, 22, G.P.O. West, London, Е.С. 
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Wires for Electrical Purposes. 
Cotton-Covered and Braided Wires, Strips and Cables. 
Silk-Covered Wires for Electrical Instruments. 
Enamel Insulated Wires. 
Multiple Cables for Telephones, &c. 
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Dynamo Brushes. 
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“Тһе introduction of 24 volts pressure on telephone lines brought 
prominently to the front the question of insulation and taking 1000 
lines under old conditions, on a wet day до per cent. tested under 
100,000 ohms. ; the use of Sinclair-Aitken leading-in insulators which 
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wire raised the insulation considerably, and under the same atmospheric 
conditions, only 23 per cent. proved to be under 200,000 ohms." 


Extract from a paper on “ Telephones" read by L. E. Wilson: 
before the Institution of Electrical Engineers, November, 1909. 


Please ask for Catalogues H 35 Helsby Insulators and 
Bolts, and H 48 Helsby Poles, Fittings and Tools. 
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L. M. ERICSSON 


Manufacturing Co., Ltd. 
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Magneto Instruments 
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Switchboards 
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Galvanometers 
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ВАВСОСК б WILCOX Patent Water-Tube Boiler fitted with Superheater 
(Integral with Boiler), and Chain Grate Stoker. 


Over 2,500,000 Н.Р. Installed in — 
Electric Light and Power Stations. 


Over 230 Electricity Plants Equipped 
in Great Britain and Ireland alone. 


Babcock Ф Wilcox also manufacture 


SUPERHEATERS. ^ FEED-WATER HEATERS. 
ECONOMISERS. STEEL CHIMNEYS. 
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Works: RENFREW, SCOTLAND. 


LAMSON PNEUMATIC TUBE CO. 12. 
LAMSON STORE SERVICE CO. LP. 
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increasing efficiency. 


World-wide Organisation—many important Government 
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and Public Works Departments. 


Fullest information, plans and estimates free on application to 
| 
| 
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PARIS. BERLIN. SYDNEY. WELLINGTON. CAPETOWN. 


c MTM. 
DR. HEINR. TRAUN & SONS. 


Works: HAMBURG, HARBURG & NEW YORK. 
LONDON AGENCY: 8, REDCROSS ST., E.C. 


F. WINTER, Manager. G. ALMENRADER, Assist. Manager. 


Contractors to the Post Office 


And many other Government Departments. 


MANUFACTURERS OF EBONITE AS A SPECIALITY, 


With an unrivalled experience of over 50 years, which we are 
always willing to place at the disposal of our customers. 


About 2000 hands are constantly employed at our works turning out EBONITE 
in any form or shape. 
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CENTRAL TELEPHONE 


New Post Оккісе BuILDING, WATERLOO STREET, GLASGOW. 


Digitized by 


HARVARD Шыр” үү 
DEPARTMENT OF ENGINEA 6, 


THE 


Post Office €leetrical Engineers’ Journal. 


GLASGOW TELEPHONE SERVICE: NEW POST 
OFFICE COMMON BATTERY EXCHANGE 
FOR 10,000 LINES. 


Ву J. W. Turner, A.ILE.E., 
Engineer-in-Chief's Office. 


THE Corporation of the second city of the Empire has had a 
particularly unfortunate experience with its telephones. The “ call- 
wire " system in use in the larger exchanges has long been regarded 
as obsolete. One of the aims of this system is to dispense with 
indicators, which in other systems are required for calling and 
clearing purposes. In order to accomplish this, upwards of twenty 
subscribers are given access to a common call wire, which terminates 
at an operator's position. Over this call wire all the twenty sub- 
scribers pass their requests for connections and for the clearing of 
the same. Eachanswering or “А” operator is given control of three 
call wires. The number of calls which can be dealt with per operator 
daily is, however, only 40 per cent. of the number which can be 
handled by an operator in a modern exchange. 

The system 15 efficient when once the subscribers are in com- 
munication, but the means provided for obtaining communication 
and for the clearing of connections are most unsatisfactory. 

The service given to each group of subscribers naturally depends 
upon the efficient working of the call wire, and to provide for inter- 
ruptions, the switch-room equipment includes portable ‘‘ breakdown ” 
boards fitted with indicators. These boards are joined to the group 
of subscribers’ circuits, associated with the interrupted call wire, by 
inserting plugs into the multiple, the subscribers being requested to 
call by generator until the call wire service is restored. 

During the busier periods of the day it is necessary to set apart 
special operators who can tap each operator’s position and, when 
the traffic demands it, re-distribute the call wires, relieving operators 
too heavily pressed and increasing the work of others who may not 
be fully employed. As might be anticipated, it often happens when 
these arrangements are in force that an operator at one point 
establishes a connection which an operator at another point is 
requested to clear. The service of a messenger is then requisitioned 
to find and clear the connection. 
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Having these and other disadvantages in view the Post Office, in 
acquiring the Glasgow Corporation’s telephone plant, regarded as 
inevitable the ultimate abandonment of the call-wire system. 

The first call-wire equipment to be superseded is that of the 
Central Exchange. Some 5000 subscribers’ circuits are connected 
to this exchange, and to make provision for these, and for the recep- 
tion of subscribers’ circuits to be transferred later from other 
exchanges in the vicinity, the Post Office decided upon the erection 
of a modern common battery exchange for 10,000 lines. Accom- 
modation for the equipment was found upon the second floor of the 
new Parcels Post Office, Waterloo Street. 

As will be seen from the floor plan upon Plate 1 it has been 
possible to accommodate the whole of the equipment upon one floor, 
an advantage rarely obtained for an exchange of,this size. The 
location of the pillars supporting the roof is such as to allow spacious 
dimensions for the switchroom. Тһе clear width between the suites 
of sections varies between 39 and 43 feet, and the ultimate clear 
length between sections will be 157} feet. Тһе switch-room is 
separated from the test-room by a partition built up along one line 
of pillars. 

In reviewing the principal features of the equipment it will be 
convenient to follow as far as possible the route taken by the 
circuits, commencing at the point of entry into the building. 


TEST Коом. 


The paper-core lead-covered cables from the street reach the 
basement in ducts, fifty of which have been provided—ten from the 
north side and forty from the south side. From this point they аге 
carried upon cable-bearers to the foot of a cable chute, thence up the 
chute to a mezzanine floor above the Linemen's rooms. Passing 
along the mezzanine floor they enter the test-room about three feet 
above the top of the main distribution frame, and at a point 
between the Wire Chiefs desk and the nearest main wall. An 
overhead cable-run and support carries them from this point along 
the length of the main distribution frame. An end elevation of this 
support, showing its position with respect to the main frame, will be 
seen in Plate 2. The solid joints between the paper-core cables 
from the basement, and the silk and cotton-core cables to the main 
frame, are accommodated upon this support. They have a staggered 
formation, and occupy positions which keep the length of silk and 
cotton-core cable a minimum. 

The distribution frames, meter and СЕУ racks һауе been designed 
so as to be easily extended when an increased equipment is neces- 
sary. То obtain this facility the apparatus upon both sides of the 
frames has been arranged vertically. Тһе main frame, meter rack, 
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relay racks, and intermediate frame have, therefore, only sufficient 
capacity to meet the needs of the initial equipment, subsequent 
increase merely involving an extension of the frames and racks 
towards the linemen's room. | 

The line, or fuse side, of the main frame has a capacity for 16,560 
circuits, arranged upon 69 verticals of 240 each; the other side, 
upon which heat coils and lightning protectors are fitted, having a 
capacity for 13,800 circuits, made up of 69 verticals at 200 each. 

The method of cabling the main frame is also shown upon 
Plate 2. Тһе silk and cotton-core cables are stripped of their lead 
covering from the top of the frame, and twelve groups of twenty 
pairs are formed out to the twelve fuse mountings. The group or 
bunch of forty wires, which serves a fuse mounting, passes behind 
and within the horizontal channel iron to which the mounting is 
fixed. The wires will therefore be protected from the cross- 
connection field. 

To minimise fire risks sheets of uralite are fitted underneath each 
horizontal layer of the cross-connection field. Access to the equip- 
ment situated in the upper part of the frame will be obtained by 
means of travelling ladders, two of which have been provided for 
each side. 

The meter rack has a capacity for 10,200 meters, and each of the 
two relay racks for 5400 line and cut-off relays. The intermediate 
frame has a capacity for 12,400 circuits. In the floor plan it is 
hidden by the cable runs to the switch sections, which are vertically 
above it. 

Five other travelling ladders have been provided, as follows: 
One for the main frame side of the meter rack, one between the 
meter rack and adjacent relay rack, one between the relay racks, 
and one for each side of the intermediate frame. 


SWITCHROOM. 


The subscribers’ switchboard consists of 28 equipped sections, I 
unequipped section (No. 29), 1 cable-turning section, and т one-third 
section. The whole of the relays, condensers, and resistance spools 
associated with the cord circuits are mounted upon apparatus racks 
about 6 ft. high and 2 ft. wide, erected adjacent to the running box 
at the rear. One apparatus rack 15 provided for each section. 

The sections are of the 3-position 9-panel type, with subscribers' 
multiple capacity for 14,400 lines and equipment for 10,000 lines. 
Equipment is provided for 960 outgoing junctions multipled every 
two positions. Four designation strips per panel are provided for 
those jack strips which will accommodate outgoing junctions to 


more than one exchange. These designation strips are of the type 
shown in I. 
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One hundred and twenty answering jacks and lamps are equipped 
upon the panels of each position, space being provided for 150. 
Each keyboard is equipped for 17 cord circuits and 40 outgoing order 
wire circuits. 

The junction switchboard includes 12 equipped sections, І un- 
equipped section (No. 13), 1 cable-turning section, and 1 one-third 
section. As in the case of the subscribers’ switchboard, apparatus 
racks are provided at the rear for the accommodation ofrelays. Two 
racks, erected in line, are required for each pair of positions. The 
rack nearest to the test-room partition holds the repeating coils and 
condensers for the incoming junction circuits, while «ће relays for 
these circuits are mounted upon the other rack. 

The junction and the subscribers’ switchboards form separate 
suites of sections, and it has been possible to reduce the height of the 


I.— OvrGoiNc Junction DESIGNATION STRIP. 


panels upon the former by 6 in., as there is no necessity to provide 
space for answering equipment or for the same number of outgoing 
‘junctions as on the subscribers’ switchboard. Тһе subscribers' 
inultiple capacity and equipment are similar to those on the sub- 
scribers’ sections. · The outgoing junction multiple is fitted for збо 
junctions with a full complement of designation strips. 

Equipment for 26 incoming junction circuits per position has 
been provided, and the wiring is such as to cater for quite a variety 
of circuits : 

Incoming junctions from the Trunk Exchange 

4 Other С.В. Exchanges 


s " . call-wire е 
T " .. call-key Ж 
Two-way is ,, other P.O. - 
Transfer circuits over which calls for code-ringing party lines will 


be passed 
Lines from Information Desk. 


241 


TELEPHONES GLASGOW TELEPHONE SERVICE. 


The wiring of junctions incoming from call-wire and call-key 
exchanges 15 arranged so as to facilitate conversion to С.В. working 
later if required. 

Lead-covered cables in floor chases connect all apparatus racks 
to the switchboard. This method is also adopted for the ringing 
leads between the fuse board and the sections. 

In the centre of the switch-room and connected by floor chases 
will be observed the operators’ or position meter cabinet, a four- 
position information desk and desks for the use of the manager, 
chief operator and assistant chief operator. The utility of the 
various special circuits provided for these desks will be dealt with 
later. 


POWER PLANT. 


The fuse board, power board, and machines are erected in the 
test-room, and the single common battery for all purposes is placed 
in an enclosure at the rear of the power board. Particulars of the 
larger machines are given in Plate 3, which shows the connections of 
the charging and battery circuits. Two independent, direct-current, 
three-wire services have been brought into the building by the 
Corporation Electricity Department, and a switch is provided so 
that the 500-volt mains of either service may be connected to the 
motor generators. 

Each motor generator consists of a 49 h.p. motor direct-coupled 
to a 30 kilowatt charging generator. 

One of the ringing generators shown in Plate 4 1s driven by a 
250-volt direct-current motor, which may be connected to either of 
the 250-volt mains of the Corporation services by the switch shown 
adjacent to the one described above. 

In view of the fact that two independent electricity supplies are 
available, the common battery has not been provided in duplicate.’ 
By means of a 1000 ampère, two pole, double-throw switch, shown 
at 4 in Plate 3, either charging generator may be connected to the 
common battery, C.B. Each charging generator is provided with a 
circuit-breaker of the “ Stanley Edgewise”’ type, the action of which, 
being different from that of circuit-breakers hitherto fitted in Post 
Office telephone exchanges, may not be without interest. 

In 2, Л is the iron core of an electro-magnet, 4 the reverse 
current armature, е the overload armature, 6 the series coil which 
carries the main current, c а high-resistance coil placed іп 
series with a resistance f across the mains, and & the contacts 
which are opened when the circuit-breaker operates. Coils 6 and c 
are so wound that when the battery is being charged the flux pro- 
duced by the current in c is in the same direction as that produced 
by the current in 6. 
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The resulting pull upon the armature d is sufficient to overcome 
the action of the spring 51. With normal charging current in 5, 
however, the pull upon the armature е is not strong enough to 
overcome the action of the spring S. The mechanism of the 
circuit-breaker is such that the attraction of the armature e or 
the release of the armature d will actuate a tripping device and 
open the contacts k. 

If for any reason the generator becomes overloaded, the current 
in b excites the core sufficiently to pull up the armature e. On 
the other hand the armature d is released if the current in coil b 
reverses, as the fields produced in the two coils are then in opposition. 

In order to prevent a sudden rush of reversed current demag- 
netising the core and magnetising it again in the opposite direction 
before the reverse current armature has had time to move away, the 


С. В. 


40 У. 


2.—CiRCUIT BREAKER CONNECTIONS. 


core is provided with a copper jacket or tube g fitting close to the 
iron. А variation of magnetism in the core sets up induced currents 
in the tube, which act so as to retard the change producing them. 
The period during which the core is demagnetised, or nearly so, is 
therefore increased, and the armature d has time to move away. 
The common battery (C.B. in Plate 3) consists of twenty 
chloride cells, having an .ultimate capacity of 3230 ampére-hours 
at the g-hour discharge rate. The initial equipment of plates is for 
2720 ampére-hours at the same rate. Тһе battery is protected by a 
500 ampère fuse fitted in an air-tight fuse cabinet, which is erected 
close to the end cell at the negative pole. A 1000 amp. disconnecting 
switch B is provided in the negative lead from the battery. This 
switch will be opened when it is required to disconnect the battery 
from service. In such circumstances one of the generators would 
be previously connected up for the supply of current direct to the 
exchange. The connections of the ringing machines and interrupter 
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attachments are given in Plate 4. Two belt-driven ringing genera- 
tors have been provided, one of which is connected to a 40 v. direct- 
current motor served from the common battery whilst the other is 
driven by a 250 v. direct-current motor. On the armature shaft of 
each generator a divided ring is provided for the production of 
positive and negative pulsations required in the operation of party 
lines. Two high-speed tone-interrupters are also fitted to the shaft. 
The pitch of the note produced in one case is 400 and in the other 
133 vibrations per second. The first-mentioned is used for busy- 
back and plugging-up circuits, and the second for the trunk tone- 
test upon incoming junctions from the Trunk Exchange. A 
combination of the two tones will be used when a “ clear for trunk " 
circuit is installed. Geared at right angles to each generator shaft 
and rotating at a speed 41 АҺ that of the generator armature аге а 
number of slow-speed interrupters. Those marked “ r-second ring, 
2-seconds interval " in Plate 4 are required for the machine ringing 
arrangements upon the junction board, and the others shown to the 
left of the armature shaft in Plate 4 provide for the flashing signals 
which are required in the “ busy-back” and “clear for trunk” 
circuits previously mentioned. 

Slow-speed interrupters are shown for No. 8 machine only. 
Machine 6, however, has similar attachments, and the two 7-bar 
double-throw switches determine which of the two machines shall 
be connected up for service. 

It is now proposed to leave the power plant, with its loads ranging 
up to 600 ampéres, and to approach the many new and interesting 
circuits which carry milliampéres only. The number of these circuits 
is such that upwards of two million soldered connections are 
involved. 


TELEPHONE TRANSMISSION SYSTEM. 


The transmission system is given in 3. It will be recognised as 
a modification of that devised by Mr. J. S. Stone in 1892. The 4o- 
volt common battery is connected to the tip and ring conductors of 
both sides of the cord circuits via 200" supervisory relay coils. Бог 
transmission purposes the two tip and the two ring conductors of 
the plugs are connected together by 2-mf. condensers. Тһе pre- 
sence of high impedances between the common battery and the con- 
ductors of the cord circuits will ensure an exceptionally “ silent” 
system, while the efficiency of transmission with standard common 
battery telephone instruments and with subscribers’ circuits of 300" 
resistance will be equal to that of other systems approved by the 
Department. For subscribers’ circuits of lower resistance the 
efficiency of transmission will be slightly less, and for circuits of 
higher resistance slightly greater than other approved systems (see 
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article by Mr. М. Ramsay, page 37, vol. 1). Transmission from 
subscribers’ circuits of varying resistance will therefore be more 
uniform than is the case with systems of lower voltage. The higher 
voltage of this system also permits the use of relays having a larger 
number of turns, giving greater sensitiveness, and reducing the 
quantity of apparatus required in many of the circuits. 


SUBSCRIBERS’ LINE AND CORD CIRCUITS. 


Skeleton diagrams of the subscribers’ line and cord circuits are 
given іп 4. The connections for the subscribers’ station are those of 
the Department's standard common battery instrument. One or 
two new features will be observed in the subscribers’ line circuit— 
the 40-volt line lamp, naturally most suitable for a 40-volt system, 
the 50" cut-off relay and the double-coil line relay. 

The type of small private branch exchange, or subscribers' inter- 


3.— TRANSMISSION SYSTEM. 


mediate instrument, which requires current to be drawn from the 
“В” or ring wire of the exchange circuit without interference with 
calling or supervisory signals, will not be catered for in Glasgow: 
Hence there is no objection to the presence of a 200” line relay coil 
between the negative pole of the common battery and the “В " wire 
of the circuit. The same argument holds good for the cord circuit 
where a 200" supervisory relay coil connects the common battery to 
each *' ring " conductor. 

It was originally intended to provide a composite supervisory 
relay for each side of the cord circuit, but this idea has been 
abandoned in favour of the more simple arrangement shown in the 
figure. Briefly the operation of the circuits is as follows: The 
removal of the receiver from its rest by the calling subscriber closes 
the line relay circuit, and the operation of the line relay connects the 
40-volt line lamp across the common battery. The line lamp glows, 
and the operator, noticing the signal, inserts the answering plug of 
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a disengaged cord circuit into the answering jack. Conductors 4, 
В, and S of the cord circuit are thereupon connected to the corre- 
sponding conductors in the line circuit. The cut-off relay 1s 
energised by a current which. flows via the 400" resistance in the 
cord circuit, and the operation of this relay disconnects the line relay 
from the calling subscriber's circuit. Asthe subscriber's receiver is 
off the rest, the insertion of the answering plug into the answering 
jack closes the circuit for the answering supervisory relay with the 
result that the 36-volt supervisory lamp associated with this relay 16 
disconnected. То take the required subscriber's number the operator 


А (те) 


SUBSCRIBERS 
STATION. 


OPERATORS 
| RECEIVER 


TO RINGING 
Ka сяст 


CALLING 


Ж =] 
оо*” ANGERING SUPY 
RELAY 
SUBSCRIBERS CORD CIRCUIT 
в (mnc) к 5 


(1432 


4.—SvsBscRiBERS' Ling AND Corp Circuits. 


throws the speaking key, an action which connects her telephone to 
the cord circuit. The number of the subscriber required having 
been ascertained she places the tip of the calling plug in contact 
with the socket of the nearest multiple jack of the required sub- 
scriber’s circuit. If already engaged a current will be flowing 
through the cut-off relay of this circuit; and since all the multiple 
jacks, as their designation implies, are in multiple with each other 
and with the answering jack, a negative potential will exist at all the 
jack sockets of the engaged circuit. When the speaking key is 
thrown the tip of the testing-plug being at zero potential the charge 
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in condenser A, is a quantity proportional to the whole voltage of 
the common battery. When, however, the tip of the testing-plug 
and the socket of the engaged line are brought into contact the 


О, 


\ 
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7.—Тумехту MULTIPLE Jacks. 


voltage across condenser К. is reduced; а discharge follows, the 


path for which is via the operator's receiver, producing an audible 
click. 
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Had the required circuit not been engaged the multiple jack 
socket would also have been at zero potential and no click in the 
operator’s receiver would have resulted. 

If disengaged, the required subscriber is called by the operator 


8.—Lixe RELAY (ABOVE). Cur-orr RELAY (BELOW). 


inserting the calling plug into the jack tested and throwing the 
ringing key intermittently. The insertion of the calling plug 
establishes a circuit for the cut-off relay of the required circuit, 
taking out of action the line relay and line lamp of that circuit. 
While the ringing proceeds the 36-volt supervisory lamp associated 


9.—RiNciNG AND SPEAKING Key (LEFT) AND METER KEY (RIGHT). 


With the calling supervisory relay will glow, there being sufficient 
Voltage across the lamp filament when it is in multiple with the 
400” resistance in the cut-off relay circuit. The operator continues to 
nng intermittently until between the ringing intervals she notices 
that the supervisory lamp darkens. This ‘indicates that the sub- 
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scriber required has removed his receiver from its rest, thus closing 
the circuit for the calling supervisory relay. 

The subscribers’ circuits are now connected for communication, 
and while the subscribers are conversing the supervisory lamps are 
disconnected. Current consumption during conversation is there- 
forea minimum. The answering supervisory lamp is controlled by 
the subscriber who originated the call, and the calling supervisory 
lamp by the called subscriber, providing double supervision as in 
other up-to-date systems. 

The replacement of the receivers at the end of the conversation 
breaks the circuits of both supervisory relays, and both lamps 


ТО.— Pair ОЕ SUPERVISORY RELAYS WITH COVER. 


glowing, the operator, after depressing the meter key for effective 
calls, will disconnect the lamp circuits by removing the plugs from 
the jacks. 

5 to IO indicate the general design of some of the penis included 
in the subscribers’ line and cord circuits. 


METER CIRCUITS. 


The meter circuits, both in arrangement and action, are similar 
to those used by the Department in London and Cardiff. The meter 
circuit for effective calls is given in ІІ. It is really in two sections, 
one asaciated with the subscriber's line circuit, the other with the 
answering side of the cord circuit. They are only brought together 
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when the answering plug is inserted into the answering jack. Both 
sections of the circuit are represented by dotted lines. A meter 
key for effective calls is provided for each answering plug, and 
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ТТ. — METER Circuit кок EFFECTIVE CALLS. 


one “ operator's " ог“ position " meter with lamp is provided for each 
“А” position. All subscribers' circuits will have meters, connected 
in multiple with the cut-off relays, as shown in the figure. Those 
readers who are acquainted with the meter circuit adopted on the 


>> METER KEY 
(nerrecnve сле) 


METER 590 ОВОМ METER 


(NEPRPECTIVE ccu) 
æ 40.3 


Т T дом. 


I2.— METER CIRCUIT FOR INEFFECTIVE CALLS. 


Department’s 24-volt C.B. equipments will observe one or two 
variations from present practice. Perhaps the most important is 
the absence of a separate meter battery. The resistance of the 
position meter is “54, and the low resistance winding of the sub- 
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scriber’s meter is 50". The action of the circuit is as follows: 
When the answering plug is inserted in the answering jack, one- 
eleventh of the current flowing in conductor S circulates in the 500” 
winding of the subscribers’ meter and ten-elevenths flows through 
the cut-off relay winding. Until the meter key is depressed the 
strength of current circulating in the 500% winding is not sufficient 


to produce any movement of the meter armature. When, however, | 


at the termination of the conversation, the meter key for effective 
calls 15 depressed, the 400” resistance and 36-volt lamp are together 
shunted by the winding of the position meter, the resistance of 
which is only '5 of an ohm. The current in the 500" winding of 
the subscribers’ meter is now increased six-fold, the armature is 
attracted and the reading of the meter increased by one unit. The 
attraction of the armature also connects the 50% winding in multiple 


I3.—SvuBSCRIBERS’ METER. 


with the 500” winding, practically halving the resistance in series 
with the position meter. The latter responds to the resulting 
increased current, causing the meter lamp to glow and adding one 
unit to the position reading. The position meter therefore records 
all effective calls dealt with by the operator and the subscribers’ 
meter all effective calls originated by the subscriber to whose circuit 
it is attached. 

Each answering position will be provided with a special meter 
key and meter for the purpose of recording ineffective calls. The 
connections are given in 12. 

13 shows the type of meter which is being fitted. 


“А” OPERATOR’S TELEPHONE CIRCUIT. 


The “А” operator’s telephone circuit is given in 14. As in other 
systems adopted by the Department the common battery is utilised 


252 


ETETE , 


= 
~ 
= 
“l 
os 
©. 
= 
= 
- 
= 
== 
"* 
4- 


| 
| 
а 


жылу. | 


мм „өө, 
rr Й. 
Sri 4444 
| Чим ae 
rrr rrr ee 
Lal 
Е Е 
.. 


d 
АЛА, yy T 


к» 
ө» 
|<]. 
мі у 
кюе > ка 


- 


Шы 


шілігі) РТТ rT T! 


WiRIiNG.—]uNcTION KEYSHELF. 


Hiis МНН 5855 9 БЕЯ ЕЧ 


| aur HH 22021252221! 

о е es iie $: TIT 22. 

ЕНІН. ИШ LIB 

қалады нам. 4994444 
MEME да СУ 

"e y. = uo з. Уу | 


= — ернемек Д а с. 
ТҮТТТҮТ 2444.17. .. 
.. 299 ..... б 


HIHHHHHHUEE 


Ir IUN 2222242) E 


- 
piso em 


“ 


‚= 
ж» 252 322; 


Фе је ер 


alallala le 
е 


; 


.... “Qe өзө . 


ж 


а w h чө - te d | ; Ж 4 4 
се АЛМ Д ДА ді 


dere а и Z Бре уер erent 
o Milia Pat = 


x 
3 


~ 


Ма да i 
we u > 


WIRING.—SUBSCRIBERS’ KEYSHELF. 


VOL. II. R 


N 
Сл 
Go 


TELEPHONES GLASGOW TELEPHONE SERVICE. 


for the supply of current to the operators’ transmitters. The 
necessary reduction of voltage across the transmitter is obtained 
by the insertion of a 400" retardation coil in series with the trans- 
mitter, whilst with the view of sharpening the variations of current 


Ov TG Ct эса 
OQ OUR чл 


рт 


qum» 
"em 40“ = — = 


o» 

20 

5 о 
ЕҢ | 

1+ — | 


амғ 


ЗАВАТ лт E 
TRAN OMI FTE => 


то отел 
КЕБЕ очтсо мо OROER 
WIRES 
HEAD QEAR 
RECEIVER 
14.- “А” OPERATOR'S TELEPHONE CIRCUIT. 


in the 11” primary winding this winding and the transmitter are 
shunted by a 2-mf. condenser. The combined action of the 400° 
retardation coil and the 2-mf. condenser also shields the operator's 
telephone circuit from cross-talk or other disturbances. 


I5.—Jack AND PLUG oF ОРЕКАТОК 5 TELEPHONE CIRCUIT. 


It will be noticed that the existing practice of the Department 
has been followed in the method adopted for the diminution of 
“side tone” in the operator’s receiver. Тһе 58" or tertiary winding 
really acts as the secondary winding, while the 240" winding is 
joined across the receiver in such a way that while its action assists 
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that of the 58" winding іп the subscriber's circuit, it opposes the 
action of that winding in the operator’s receiver. 


“А” OPERATOR’S RINGING CIRCUIT. 


The ringing circuit for an ‘‘A” operator’s position is given in 17. 

The equipment upon both “А” and “В” boards provides for the 
selective ringing of four-party lines on the Thompson and Robe 
system, a system which has been provided for in the majority of the 
Department’s C.B. Exchanges. A party-line switching key, marked 
S in the diagram and illustrated in 18, is fitted upon each A position. 
When the springs of the party-line key are in their normal positions 


16.—Ten OurcoiNc ORDER-WIRE Keys (ONE BUTTON WITHDRAWN). 


the outer (В wire) springs of the cord circuit ringing keys аге 
connected to the + brush of the generator and the outer “А” wire 
springs of these keys to earth, so that ringing currents may be 
applied to ordinary subscribers’ circuits by merely throwing the 
ringing key associated with the calling plug used. If, however, 
party No. 1 upon а four-party line is required No. 1 button upon 
key S would be depressed before the operation of the cord circuit 
rnging key. For party 2 No. 2 button would be depressed and so 
on. The various descriptions of ringing current, as may be traced 
from the diagram, are: 

For ringing upon one-party or ordinary subscribers’ circuits— 

+ to “ B,” earth to “А.” 

For ringing upon four-party lines— 

— pulsations to “В.” 


РАНИ Earth to “А.” 
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+ pulsations to “В.” 
Earth to “ A.” 


Party 3 p to “В. 


pulsations to “А.” 
Party 4 1 


Party 2 


Earth to “В.” 
+ pulsations to “А.” 


When the party required has responded to the call the A 
operator will depress the red button to restore the switching-key 
springs to their normal positions. This red button is shown without 
springs in 18. 

Carbon brushes, marked а and 0, which bear upon an additional 
ring divided into two segments and fitted to the generator armature, 
collect the positive and negative pulsations respectively. Тһе 
Thompson and Robe party-line system requires that between the 
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17.--“А” Operator's RiNciNG CiIrCUIT. 


pulsations the brushes referred to shall be connected to earth, and 
this is arranged by joining the spare segment of the divided ring to 
the earthed ring by an internal insulated conductor. Following the 
Department's existing practice, three resistance lamps will be fitted 
to each subscriber's position in order to prevent too heavy a drain 
upon the ringing generator when an operator happens to connect 
it to a faulty circuit. Osram lamps having the advantage of a 
positive temperature co-efficient are provided for this purpose. One 
of these lamps is seen in 10. Іп describing the cord circuit (4) it 
was explained that arrangements have not been made for the supply 
of current over “В” wires for small branch-exchange service; and 
for this reason it is not necessary to provide a ringing circuit 
which supplies alternations to the “А” wire and connects the 
common battery to the “В” wire, as is done іп the Department's 
London exchanges. 
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Plate 5 incorporates 3, 4, II, 12, 14, and 17, showing their 
relationship one to another. 


WIRING OF SUBSCRIBERS’ LINE CIRCUITS. 


In Plate 6 an attempt has been made to divide the wiring ofa 
subscriber's line circuit into the nine important sections representing 
respectively connections upon the main distribution frame, relay 
rack, intermediate distribution frame, multiple junction board, 
multiple subscribers' board, meter rack, fuse cabinet, apparatus rack 
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I8.—A ОРЕКАТОЕ'5 Party Line Switcuine Key. 
19.— Osram RINGING RESISTANCE LAMP. 


at rear of subscribers’ board, and the answering position. Upon 
the line side of the main frame the Department’s standard 3-ampére 
glass-tube fuses are provided. A mounting for 40 glass-tube fuses 
(20 circuits) 15 illustrated in 20. 

21 shows the method of assembling the lightning protectors 
and heat coils upon the exchange side of the main frame. 

As will be seen from the floor plan the relay racks are erected 
between and parallel to the main and intermediate distribution 
frames so that it is both convenient and economical to terminate the 
42-wire cables from the protector side of the main frame upon the 
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relay rack instead of the intermediate frame as has been the practice | 
hitherto. | 

A detailed description of this diagram would, it is feared, unduly 
tire the reader, and, indeed, such a description scarcely seems neces- 
sary, as the arrangement, if examined in conjunction with the line 
circuit given in 4, will be found to be self-explanatory. Two points 
of detail may be mentioned however. 

A reader unaccustomed to wiring conditions might be perplexed 


20.— MounTING FOR Forty Fuses. Ілме біре, Млім DISTRIBUTION FRAME. 


by the references to 21-wire, 42-wire, 63-wire, ог 84-wire switch- 
board cable. Subscribers’ line circuits are invariably wired in groups 
of twenty. Where four wires have to be provided for each circuit 
between two points—from intermediate frame to the relay rack for 
instance—they are accommodated in 84-wire cables, which are made 
up of 21 pairs and 42 single wires, twenty sets of four for the group 
of twenty circuits and one set spare. Similarly, where one, two or 
three wires per circuit are required, 21-, 42-, or 63-wire cables 
respectively are used. | 

The pilot lamp; although fitted into a large size socket with cap 
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TELEPHONES GLASGOW TELEPHONE SERVICE. 
‚ to, correspond, will be of the ordinary line-lamp type. The lamp 
with its socket is given in 22. 


Some of the most interesting departures from present practice will 
be found in the arrangements for junction working. 


B OPERATOR’S TELEPHONE CIRCUITS. 


‚ The connections of an ‘‘incoming junction" or B operator's 
telephone circuit for order-wire working are shown on Plate 7. 


2I.— LIGHTNING ARRESTERS AND Hear Colts. ExcHANGE SIDE, MAIN 
DISTRIBUTION FRAME. 


The incoming order-wires terminate upon break-jacks on one of the 
panels in front of the operator. These jacks are provided in order 
that a faulty order-wire may be rapidly substituted by a good in- 
coming junction, it being necessary for the operator merely to insert 
the plug of the incoming junction selected for the purpose into the 
break-jack associated with the faulty order-wire. It will beseen that 
the insertion of the plug would disconnect the faulty order-wire from 
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the operator’s circuit and connect the incoming junction in its place. 
All the incoming order-wires terminating at a junction position are 
connected in multiple at the break-jacks, and thence to the main 
springs of the so-called “ position-throwing " key, the object of which 
is to transfer groups of incoming order-wires to the next succeeding 
positions during slack periods. In order that the operator in charge 
of the position upon which these circuits are concentrated may test 
with any incoming junction plug under her control without removing 
the plug attached to the head telephone set, it is arranged that the 
common connection which normally joins all the plug tips of a 
position together and to the 58” winding of the operator’s induction 
coil is also transferred to the succeeding position by the action of 
this key. AE 

A transient ringing current received over an order-wire from a 
distant exchange is converted into a permanent signal by the locking 
action of the second winding of the order-wire relay. When the 


22.— Two Pitot Lamp SocKETS—ONE WITH LAMP AND САР IN POSITION, THE 
OTHER WITH LAMP AND САР REMOVED AND SHOWN SEPARATELY. 


operator attends to the call she throws the “© re-setting " key, break- 
ing the retaining circuit. z 

The function of the 50" resistance spool in series with the 58" 
winding of the induction coil is to diminish the shunting effect upon 
the required subscriber's cut-off relay when the junction operator is 
testing. ; 
No order-wire relay will be required upon those B positions 
which are set apart for ringing junctions (lower figure, Plate 7). A 
position lamp associated with the ringing junctions and the night 
alarm circuit will, however, be provided. The springs of the position 
throwing key which for order-wire working accommodate the 
incoming order-wires will be used upon ringing positions for the 
termination of the speaking-key commons, зо that when the position- 
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throwing key is operated the speaking-key connections will be 
transferred to the next succeeding operator’s position. 

= With a view to the operation of the junction supervisory relay 
when the B operator responds to a call upon a ringing junction, 
a 1400" retardation coil is placed across the common leads of the 
speaking keys. The operation of this relay when the B operator 
responds to a call provides for a signal being given to the distant 
A operator, also for the release of the machine ringing-key at an 
intermediate point if the operator there, when using the junction to 
connect a third exchange, had inadvertently depressed this key. 


 IxcoMiNcG JUNCTIONS FROM С.В. EXCHANGES. 


An incoming junction from a С.В. exchange, given in Plate 8, 
has been selected for detailed treatment as it embodies the principles 
upon which the various incoming junction circuits for this exchange 
are built up. Іп order that the speaking and signalling sections of 
the circuit may be readily distinguished from the machine-ringing 
circuit the latter has been shown by dotted and the former by full 
lines. 

Hitherto provision for four-party lines with selective ringing 
facilities has been made by placing the five ringing keys (one for 
ordinary ringing and one for each party) in the speaking circuit. 
In the arrangement shown in Plate 8, however, the ringing keys 
are quite independent of the speaking circuit. 

The functions of the various relays, etc., can perhaps best be 
described by taking the progress of a call between exchanges А апа 
B. Тһе number of the subscriber required having been passed over 
the order-wire by the А operator, the В operator will assign a dis- 
engaged junction for the connection. The B operator then proceeds 
to apply the engaged test by placing the tip of the junction plug in 
contact with the socket of the nearest multiple jack of the circuit 
required. Simultaneously the A operator will insert the calling plug 
in the outgoing junction jack at А. Relay R, at B is operated by 
current flowing through the 12,000" winding, but the resistance of 
this winding is high enough to prevent an operating current flowing 
through the calling supervisory relay at A. 

If the required circuit is engaged the application of the plug tip 
to the jack socket will bring the 58" tertiary winding of the B 
operator's induction coil and the 50" resistance spool across the cut- 
off relay of the required circuit. This does not interfere with the 
operation of the cut-off relay, but a current of approximately 
30 milliampéres passes through the tertiary winding of the induction 
coil, producing a momentary induced current in the secondary circuit, 
included in which is the В operator's receiver. Тһе diaphragm 
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of the latter responds to this momentary current, producing an 
audible click, indicating to the operator that the line required is 
engaged. A slight digression should perhaps be made here to 
explain that the secondary circuit upon a position worked by order- 
wire is completed vid the order-wire relay and condenser. Ata ring- 
ing junction position, however, there will be no order-wire relay or 
condenser, and the secondary circuit is only closed if the speaking key 
of the ringing junction in use has been thrown before testing—a con- 
dition which is also essential upon an A operator’s position. To 
return to the junction circuit, let it be assumed that the line tested 
is engaged. The B operator, hearing the click, will insert the 
junction plug into a busy-back jack operating relay R, and discon- 
necting lamp L. 
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23.— Busv-BaACK CIRCUIT. 


Busy-BACK CIRCUIT. 


The connections for the busy-back jack are similar to those 
adopted in the Department’s existing busy-back circuit. The 
connections in explanatory form are given іп 23. The tip and ring 
springs of the jack are connected to a loop of approximately 200” 
resistance which is automatically open and closed every $ second. 
While the 200% loop is closed relay R in the junction is energised 
and the 12,000" winding of relay R, shunted by the 27% winding. 
The operation of relay R, is maintained, but the resistance in series 
with the calling supervisory relay at A is so far reduced as to 
provide a current of sufficient strength to operate it. The supervisory 
lamp at A darkens in consequence. It will be noticed that the 
200" loop in 23 has the low-resistance secondary winding of a tone 
test transformer in circuit, so that while the loop is intact a tone 
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will be transmitted та the repeating coil to the waiting subscriber 
who originated the call at A. 

When the loop is open the 27" winding of relay К, is discon- 
nected, causing the supervisory lamp at 4 to glow. In addition 
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24.— MACHINE RINGING Key. 


the tone is removed from the circuit. The effect of inserting the 
plug into the busy-back jack is therefore to produce a flashing of the 
supervisory lamp at A and an intermittent tone in the waiting 
subscriber’s receiver. The subscriber is trained to recognise this 
intermittent tone as the engaged signal, and will on hearing it restore 
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the receiver to its rest. If, however, he does not understand the 
signal the A operator’s attention to the circuit is assured by the 
flashing of the calling supervisory lamp. The removal of the calling 
plug by the A operator de-energises relay К, at exchange В, 
causing lamp L to glow. The B operator then removes the 
junction plug from the busy-back jack, disconnecting the circuit 
for relay R, and darkening lamp L. 


MACHINE RINGING ARRANGEMENTS. 


To take now the case when the subscriber required is not 
engaged. The B operator, after testing as previously described 
and finding the line disengaged, will insert the plug into the multiple 
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25.— SPEAKING AND MACHINE RiNciNG Keys. 


jack and momentarily depress one of the five ringing buttons, depend- 
ing upon the character of ringing current required (see description 
of 17). 

The B operator may now proceed to deal with other calls as 
the ringing of the subscriber required is performed automatically. 
By the agency of relay R, lamp L was darkened when the plug was 
inserted into the multiple jack, and it does not glow again until 
the calling plug is removed from the outgoing junction jack at 
exchange A. 

The depression of any one of the five ringing buttons must close 
the circuit of relay R,, as the machine ringing circuit, as a whole, 
is disconnected from the junction circuit until this relay is operated. 
It is arranged, therefore, that the locking plate, which is common to 
all the five buttons, shall close the circuit of relay №; by bringing 
contacts x and y together when any button is pressed down as 
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far as it will go. When released by the B operator the button 
travels upwards until it engages the clutch of the locking plate, at 
which point it is halfway between its normal positior and that when 
pressed down by the operator. In this half-way position the key- 
springs underneath the button, if any, are operated, but contacts 
x and y are separated again. In the ordinary way the button 
remains in this position, even when the ringing circuit is auto- 
matically disconnected from the junction circuit, until some time 
later another button is depressed by the B operator, forcing the 
locking plate outwards and removing the clutch from the shoulder 
of the plunger. А reference to 24 will make the action clear. 

The fact that the button remains in the half-way position is of 
advantage in that the B operator, if asked to ring a subscriber a 
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26.--Масніме RINGING CIRCUIT. 


second time, is aware of the particular button of the five which 
was previously depressed. 

Turning again to Plate 8 and assuming that the circuit required 
is not a party line, the B operator, noticing that lamp L is out 
and that therefore the junction has been “ акеп” at the outgoing 
end, will depress the red button. This closes contacts x and y and 
establishes a circuit for relay R, vid the springs of relay R,. Relay 
R, is energised and the required subscriber’s circuit is connected to 
the ringing circuit, shown dotted in the figure. Relay R, does not 
assume its normal condition again when the ringing button is 
released, as its armature is retained by a current which flows 
between earth and point x 924 springs of relay К,, its own springs, 
springs of tripping relay R,, and the inner springs of the speaking 
key. The path for this retaining current will be more easily followed 
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in 26, which represents in skeleton form the connections of the 
ringing circuit immediately the red button is depressed by the B 
operator. While the connections shown in 26 obtain, the sub- 
scriber’s bell rings for periods of one second separated by non- 
ringing intervals of two seconds. This is provided for by arranging 
that relay R, when energised connects the tip or A wire of the 
subscriber's circuit to earth and the ring or B wire to the ringing 
generator vid an interrupter geared to the ringing machine armature 
which closes the circuit for one second and opens it for two seconds. 
Referring to 26 it will be observed that the B or ring wire is 
connected to one coil of relay R, which in turn is connected to 
brush 5 of the interrupter. Segments marked a which are perma- 
nently connected to the generator in the manner shown take one 
second to pass this brush, while segments marked s which are 
permanently connected to the 40 v. common battery take two 
seconds to pass. Generator currents, therefore, only circulate in 
the subscriber's circuit (vid condenser and bell) when segments a 


27.--ТкірРіхС RELAY. 28.—soow Rincinc Controt RELAY. 


are passing brush 6. The reason for connecting segments s to the 
common battery will be mentioned presently. 

It will be remembered that the retaining circuit for relay К, is 
vid its own springs and the springs of tripping relay R,. Relay Б, 
is of special construction, the core having a copper jacket, over 
which the coils are wound and a heavy copper collar at the end 
nearest to the air-gap. Itis therefore insensitive to alternating ringing 
currents and is not affected by the displacement currents which 
operate the subscriber’s bell. When, however, the receiver at the 
subscriber’s station is raised the bell and condenser at that station 
are shunted by the transmitter and 17” winding of the induction 
coil. The impedance of the generator circuit is considerably reduced 
in consequence, and the alternating current is now of sufficient 
strength to energise relay R, the springs of which disconnect the 
retaining circuit for relay А. The latter is released, its own springs 
also disconnecting the retaining circuit, and the subscriber’s line is 
transferred from the ringing circuit to the junction circuit which 
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connects at A’ and В’. Segments s are joined to the common 
battery in order that relay К, may “ trip" the operation of relay R, 
in the manner described above if the subscriber happens to reply 
during the non-ringing interval. Unless this is provided for it would 
be possible for the subscriber to take up the receiver during the 
interval in question and place it to his ear just in time to receive the 
full benefit of the heavy induced current in the 269 winding, which 
would be set up at the commencement of the ringing period. 

One or two points of incidental interest should perhaps be 
mentioned before leaving 26. As a check against the possibility of 
the subscriber being called to the telephone before the junction has 
been taken at the outgoing end, the circuit for relay R, 15 not closed 
by bringing x and y together unless relay R, is energised, the opera- 
tion being dependent upon the presence of the calling plug in the 
jack at A (Plate 8). 

The retaining circuit of relay №; being vid the springs of Ra, it is 
not possible to lock relay R, before the junction plug is in the jack 
of the circuit required. The retaining circuit of relay R, is also 
dependent upon the speaking key being in its normal position. If 
this key is thrown while the ringing circuit is connected to the sub- 
scriber's circuit relay Ка is automatically released. 

Referring again to the junction it will be noticed that each 
ringing-button for party-line service has control of six key-springs, 
which, when the button is depressed, select the type of ringing 
current required for application to the subscriber's circuit by relay 
R, Osram resistance lamps are inserted for protective purposes 
between the positive and negative pulsation brushes of the generator 
and the machine ringing key. Party-line ringing, as well as ringing 
for ordinary lines, is intercepted by interrupters so as to provide one 
second ringing period and two seconds' interval. These interrupters 
are inserted between the generator and the resistance lamps and are 
identical in construction and wiring to that shown in 26, except that 
ring c is connected to the positive or negative pulsation brush, 
as the case may be, instead of to the alternations brush. In ringing 
party-line subscribers the resistance lamp is connected direct to one 
wire of the subscriber's circuit, the other wire being connected to 
coli b of the tripping relay and earth. When, therefore, а party- 
line subscriber responds to a call, coil b of this relay is energised, 
breaking the retaining circuit for relay К, and thereby automatically 
connecting the junction to the subscriber's line for speaking purposes. 


JUNCTION TRANSMISSION AND CLEARING SIGNALS. 


The speaking circuit between subscriber and subscriber vid 
junction is also shown in Plate 8. 
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This diagram includes the connections which provide for clearing 
signals. The speaking or transmission circuit 15 indicated by thick 
lines. For transmission purposes the junction and the called sub- 
scriber’s circuit are placed in inductive relationship to each other by 
the insertion of the repeating coil at B. 

In accordance with modern telephone practice the A operator 
is provided with double supervision, lamp L being controlled by the 
subscriber originating and lamp L, by the subscriber receiving the 
call. Lamp Г at В is controlled by the A operator. 

During conversation all the relays shown in the figure, with the 

exception of relay Ёз, are energised. When the subscribers replace 
their receivers, lamps L and L, at the A operator’s position glow, 
announcing the termination of the conversation to that operator. 
Just how this comes about is not difficult to follow. The automatic 
switch of the subscriber originating the call disconnects the circuit 
for relay S when the receiver is replaced, causing lamp L to glow by 
being connected across the 400” resistance. When the receiver 15 
replaced at В the automatic switch disconnects relay R. This 15 
followed by the disconnection of the 27" winding of relay КІ. The 
latter relay is not released as the 12,000” winding now becomes 
operative. The resistance in series with relay S,, however, has been 
increased to such an extent that the current flowing through its coils 
is not sufficient to keep it energised. Lamp JL), therefore, also 
glows. 
The A operator will now depress the meter key (shown in 11) 
and withdraw the calling and answering plugs from the jacks into 
which they are inserted, disconnecting the circuit at points P and Q 
(Plate 8). The removal of the calling plug from the outgoing 
junction jack disconnects relay А. The springs of the latter assume 
their normal condition, closing the circuit of lamp L Seeing the 
glow, the B operator removes the junction plug from the called 
subscriber’s multiple jack, disconnecting relay К» and darkening the 
lamp. 


INCOMING JUNCTIONS FROM TRUNK EXCHANGE. 


The upper diagram in Plate g is that of an incoming junction 
from the Trunk Exchange. It only differs from the junction incoming 
from a common battery exchange in two particulars: first, the con- 
nections of relay Кі, and second, the superposition of a tone upon 
the direct ‘current which operates relay R, The first difference 
mentioned is necessary in order to meet the requirements of the cord 
circuit at the trunk exchange, the supervisory relay T being operated 
by a current which flows over the two wires of the junction in 
parallel and through the 27” winding of relay R,. 
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When the required subscriber responds to the call, relay R is 
operated, disconnecting the 27% winding of relay Кі. Asin the case 
of the common battery junction, the 12,000" winding of relay К, 
becomes operative and prevents the release of this relay ; 17000" 
has been added to the resistance in series with relay T, however, and 
the current in the winding of this relay is diminished to releasing 
point. | 

When a trunk call arrives for а subscriber who is engaged locally, 
the engaged circuit is entered with the view of ascertaining whether 
the required subscriber will receive the trunk call. This procedure, 
however, is not followed when the subscriber is already engaged in 


29.—]JuNcrioN RELAY 12,000" AND 27“. 


a trunk conversation, and at exchanges where two or more B 
operators have to deal with calls from the Trunk Exchange, such as is 
the case in this exchange, a tone is superposed upon the cut-off relay 
circuit in order that the trunk junction operators when testing shall 
be made aware of the circumstances and refrain from disturbing the 
subscriber. The method of applying the tone is shown in the 
diagram (Plate 9). The current in the primary winding of the trunk 
tone transformer is interrupted 133 times per second, and the low 
resistance secondary winding is connected to relay Rs. 


RINGING JUNCTIONS. 


The two junction circuits just described are arranged for order- 
wire working. Ringing junctions differ only іп that ro" relays are 
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added as shown in Plate 7. These relays are so placed as to be 
responsive to a call from the distant exchange. 


Two-way JUNCTIONS. 


A number of two-way junctions will be required between the central 
exchange and some of the Department’s minor exchanges. The 
circuit connections for these are at the foot of Plate 9. Ав its title 
implies, this circuit may be used either as an outgoing or as an in- 
coming junction. When used as an outgoing junction the бо“ relay 
cuts off the incoming section, and when used in the reverse direction 
relay Кү disconnects the 50" relay and applies an engaged test 
voltage to the sockets of the outgoing junction multiple jacks. To 


30.--Керкатіхс Соп. 


call the minor exchange it is merely necessary to insert the calling 
plug into the outgoing junction jack, while central is called by the 
insertion of a calling plug into the jack at the minor exchange. 


The 12,000" and 27" relay and repeating coil used in the junction 
circuits are illustrated in 29 and 30 respectively. 


Нісн RESISTANCE SUBSCRIBERS’ CIRCUITS. 


Several subscribers' circuits to be terminated in the central 
exchange have line resistances too high for efficient transmission and 
signalling by the ordinary methods. For such circuits the arrange- 
ments-shown in Plate то will be employed. Signalling from the 
subécriber’s station is automatic throughout. The removal of the 
receiver at the subscriber’s station places the coils of that receiver 
and the secondary winding of the induction coil across the A and B 
wires of the circuit. Relay К, is operated, connecting the sub- 
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_scriber’s circuit to the exchange through condensers and providing а 
circuit for the line relay vid the боо” retardation coil. The clearing 
signal is given, on the replacement of the receiver, by relay Р. In 
the case of a call from the exchange, the ringing generator when 
applied will operate the slow-acting alternating-current relay К,, 
which in turn actuates relay R, the springs of the latter applying the 
ringing generator to the subscriber’s line. The alternating-current 
relay is shown in 31. The armature consists of a rectangular plate 
about one-eighth of an inch thick pivoted vertically between the two 
core extensions, the pivot being close to the ends of these extensions. 
Fixed upon the upper edge of the armature, near the pivot, and 
passing through a hole in the upper core extension, is an ebonite 
cam which engages with the end of the long spring. The pressure 
of this spring upon the cam keeps the armature in the position 
shown. When а current circulates in the winding, the armature is 


31.— ALTERNATING OR PULSATING CURRENT RELAY. 


drawn into line with the relay core, and the longer spring is forced 
by the action of the cam into contact with the shorter one above. 
Between the ringing intervals the removal of the receiver will close 
the circuit for relay R,, and the supervisory relay will be energised 
by a current which flows га the боо” retardation coil. If the call 
is from the junction-board the 600” coil provides a path for an 
operating current through the tripping relay. 


RECORD CIRCUITS. 


The existing types of record circuits are not suitable for а 
common battery exchange with double-wound supervisory relays, and 
it has therefore been necessary to introduce the circuit shown at 
the foot of Plate 1o. To call the Trunk Exchange the local A 
operator merely inserts the calling plug into the record circuit jack, 
actuating ЕК). To answer the call the record transfer operator inserts 
the plug of a disengaged record table circuit, an action which 
connects to the record table circuit and closes the circuit of relay 
R,; К, is disconnected and the calling lamp extinguished. The 
300" retardation coil gives a loop for the supervisory relay at the 
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local exchange so that the lamp at this exchange also darkens. 
When the plug of the record table circuit is removed, springs а and b 
make before c and d break, so that relay R, remains energised until 
the circuit is cleared by the operator at the local exchange. R; 
remaining energised prevents the calling lamp from glowing during 
the interval between the withdrawal of the plug at the Trunk 
Exchange and the removal of the calling plug at Central. 


SWITCHROOM TESTING SETS. 


That small but useful tester commonly known amongst inspectors 
in С.В. exchanges as the “ 3-lamp set," had to be modified before it 
could be used upon this equipment. А diagram of the set as altered 
is given in Plate 11. Thirty-six-volt lamps are used for the tip, ring, 
and sleeve circuits. Тһе enumeration of all possible faults and their 
indications upon the tester would comprise an article in itself. Two 
faults among the many which may arise might, however, be men- 
tioned. First, ‘‘ tip" conductor of subscriber’s line circuit to earth; 
second, two ‘‘ sleeve conductors " in contact. 

In the first case the presence of an earth fault on the tip con- 
ductor would reduce the sensitiveness of the line and supervisory 
relays, also unbalance the transmission circuit. The tip lamp of the 
set glows with exceptional brilliancy when the peg of the tester is 
inserted into the jack of the faulty line. In the majority of cases 
the subsequent depression of key S will not cause the tip-lamp of the 
set to darken. In the minority of cases the fault will be between the 
cut-off relay springs and the line relay coil, and under these conditions 
the sensitiveness of the line relay is reduced, but not that of the 
supervisory relay: the insertion of the peg causes the tip-lamp to 
glow very brilliantly as before, but the depression of key S will bring 
about the darkening of the tip-lamp. 

The second fault rarely occurs in practice, but it 1s of so serious 
a nature that special precautions have been made with the view to 
its detection. When the fault is in existence, the cut-off relays of 
both circuits may be operated by the insertion of a plug in the jack 
of one, so that if the subscriber of the second line raised his receiver 
to call the exchange whilst the first line was engaged, he would 
have to wait until the first line became disengaged before his call 
could be received. The insertion of a plug into the jack of one line 
also applies the engaged test to both. 

In order to bring a fault of this description to light, the resistance 
in series with the sleeve key of the tester is of such a value that the 
depression of this key will not operate either cut-off relay when two 
are in multiple, but will operate one cut-off relay by itself. 

The adjustments of the line, cut-off, and supervisory relays are 
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verified by the use of the tester shown in the lower diagram of Plate 
11. А description of this tester is not necessary, however, аз the 
notes at the foot of the diagram will be found to render it self- 
explanatory. 


TESTING ARRANGEMENTS. WIRE CHIEF’S DESK. 


Plate 12 shows the testing circuit provided upon the Wire Chief’s 
desk. The functions of the keys are identical with those of the keys 
upon similar desks in the latest C.B. exchanges of the Department. 
Owing to the fact that the voltage of the common battery while 
under charge may reach as high a figure as 52 volts, it has been 
necessary to provide the voltmeter with a 60-volt scale. By the 
manipulation of three keys—Nos. 16, 17, and 18—the resistance of 
the voltmeter can be given any of three values, viz. 1500", 15,000", 
or 150,000". А 6-volt battery is used with the first two values, and 
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сом 


TRANSMIT ТЕТ 


32.—-MEASURING RESISTANCE OF SUBSCRIBER'S Loop. 


a 60-volt battery with the last. With this arrangement resistances 
varying between 12 ohms and 17,000,000 ohms can be measured 
with a fair degree of accuracy. The application of this facility 
cannot better be illustrated than by describing a few typical tests 
which may have to be made in practice. 

(a) To ascertain the resistance of a subscriber’s loop with the 
receiver off : 

The testing peg will be inserted into the jack of a “(ебі and 
plugging-up" circuit. To this circuit the subscriber’s loop will 
be connected and keys 8, 16, 17 and 18 thrown, establishing the 
connections shown in 32. The deflections of the voltmeter are 
proportional to the current flowing in the voltmeter coil, and “4 
m.a. gives a full scale deflection. The resistance of the loop R may 
therefore be quickly ascertained by applying the following formula : 

T-D 


R= V2": 
de 
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Where V = resistance value of the voltmeter combination (in this 
case 1500“), | 
T = total number of divisions on voltmeter scale, 
D = deflection produced by current, in divisions. 
Two scales are provided, o to 6 and o to 60, and either may be 
chosen. Тһе o to 60 scale, however, will be more accurate, although 
for rough tests the o to 6 scale may be found more convenient. 
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34.— MEASURING INSULATION RESISTANCE (WIRE TO WIRE). 


Taking the o to 60 scale and assuming that the deflection pro- 
duced in this case is 40 divisions, then— 


6о- 
20-40 -- 750%. 


(b) To verify the resistance of an outgoing junction loop with 
12,000” relay at distant point: 


R = 1500 X 
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For the best results the resistance of the voltmeter combination 
should be as near as possible equal to that of the resistance 
to be determined. In this case, therefore, the 15,000" combination 
would be used, and the conditions will be the same as in case (a) 
except that the voltmeter shunt key No. 18 will not be thrown. 
The connections of the voltmeter are given in 33. Assuming that a 
deflection of 32°5 divisions is obtained, then— 


R = 15,000 х E — I2,700" approx., 
or 12,000" for the relay and 700% for the remainder of the circuit.» 
(c) To ascertain the insulation resistance between two wires of a 


subscriber's circuit: 
For this test the subscriber's receiver will be on its rest and two 
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35.—-TEsr AND PLUGGING-UP CIRCUIT. 


only of the four keys referred to in (a) will be thrown, viz. Nos. 8 
and 16.%{Under these conditions (34) the volt-meter combination 
has a resistance of 150,000", and the testing battery a voltage of бо. 
A deflection of 5 divisions would indicate an insulation resistance 
of— 


150,000 005 — 1:65 megohms. 


The use of the formula for each test is, however, avoided by the 
preparation of a table connecting the 120 readable deflections with 
corresponding resistance values, when the volt-meter combination has 
а resistance of 1500". For the 15,000" or 150,000" combinations the 
resistance under measurement would, for the deflection observed, be 
IO or 100 times that given in the table. 

_ Reference has been made to a “test and plugging-up” circuit. 
Forty such circuits are provided—twenty for each position of the 
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Wire Chief's desk. As in the case of the Department's existing ex- 
changes, these circuits are the means whereby any subscriber's circuit 
may be connected to the Wire Chief's desk for test. 35 is ап explana- 
tory diagram of a test and plugging-up circuit. It will be noticed 
that the circuit terminates in a plug at the switchboard. Неге the 
subscriber’s multiple is available and the plug can be inserted into a 
multiple jack of any subscriber’s circuit. The insertion of the plug 
causes the subscriber’s cut-off relay to operate, disconnecting the line 
relay, and connecting the A and B wires of the subscriber’s circuit 
to'conductors T and К of the plug. Lamp Г, at the desk glows, 
advising the testing officer of the connection, and the subsequent 
insertion of the testing plug into jack J will energise relay К, taking 
the windings of relay R, from the circuit and disconnecting lamp L. 
The subscriber's line, clear of any apparatus which might affect the 
results of the tests, is now connected to the testing circuit. By throw- 
ing key Кіп 35 and key No. 141n Plate 12, the testing officer can verify 
the operation of the subscriber’s line and cut-off relays. During the 
existence of the fault the subscriber's circuit will remain “ plugged 
up" at the switchboard, an arrangement which removes from the 
switchboard “ permanent glows” caused by such faults as “В wire 
to earth,” “ receiver off," ог “ A and B wires in contact." After the 
removal of the testing plug, however, relay К, would be brought in 
circuit, and the glowing of lamp L, keeps the testing officer aware 
of the existence of the fault. An earth fault upon the А wire of a 
circuit would not be indicated in this way, and to provide for this 
class of fault the tip and ring conductors of a few of the test and 
plugging-up cords may be crossed at the switchboard cord shelf. 
Lamp L and resistance spool S are connected to the common 
battery vid the secondary winding of a tone test transformer, in order 
that an operator testing a “‘plugged-up”’ circuit may be apprised of its 
condition by the tone which accompanies the click in her receiver. 


SWITCHROOM DESK EQUIPMENT. 


The switchroom desks were referred to when the floor plan was 
under review, but the facilities provided by the equipment upon 
these desks are so many and varied Іп character as to call for more 
than a remark en passant ; indeed, the desk equipment in the switch- 
room of a modern exchange may almost be regarded as a small 
exchange in itself. 

The information desk is comprised of two sections of two 
positions each, and is designed in such a way that additional sections 
may be installed when extension is necessary. Particulars of the 
special circuits which will be attended to by the information 
operators are given below : 
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INCOMING LINE CIRCUITS FROM SWITCHBOARD.— By means of 
these circuits the switchboard operators are enabled either them- 
selves to pass inquiries or complaints to the information operator or 
to extend subscribers to the information operator for direct communi- 
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37-—NrFoRMaTIoN Desk Corp Circuit. 


cation, the latter course being preferable in that the switchboard 
operator experiences minimum obstruction іп handling routine calls. 

The connections are given in 36. The circuits are led to the 
intermediate distribution frame, where they can be cross-connected 
to any spare outgoing junction circuit. To call the information 
operator the switchboard operator will insert the plug into the 
junction jack and throw the ringing key. Winding с of relay R is 
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energised and tends to set the relay armature in vibration. This 
is prevented, however, by the action of winding 0, the circuit of 
which is closed as soon as the armature is attracted to the core. 
Lamp L glows, being in multiple with 6. The information operator, 
in reply, will insert the answering plug of a disengaged pair of cords, 
breaking the circuit for both winding 6 and lamp L. 

INFORMATION OPERATOR’S Сокр CircuIT.—Each of the four 
positions has been equipped with 8-cord circuits to the diagram 
shown іп 37. The diagram only differs from that of the А operator’s 
cord circuit upon the answering side, where ringing and lamp- 
flashing keys have been provided. Referring again to 36 it will be 
observed that the tip and ring conductors are crossed. When, 
therefore, the information operator inserts an answering plug into 
one of the jacks shown tothe right in 36 the supervisory relay at the 
switchboard and that marked Б in 37 will operate, disconnecting both 
supervisory lamps. If the information operator wishes subsequently 
to bring the A operator into circuit, she will throw the lamp- 
flashing key of the cord in use. The circuit for relay R, in 37 is 
immediately closed vid winding of relay К, tip conductor of informa- 
tion operator’s cord, and ring conductor of switchboard operator’s 
cord. "This circuit, therefore, includes the supervisory relay Е at the 
information desk and the supervisory relay in the cord at the switch- 
board. АП these relays are energised. Another relay, Ко, in series 
with an interrupter is placed in the local circuit of relay Ку. During 
each make" period which occurs while the lamp-flashing key is 
thrown, relay R, is energised, short-circuiting the two supervisory 
relays, and producing a 775 second glow upon both supervisory 
lamps. Тһе switchboard operator seeing the flashes will enter the 
circuit by throwing the speaking key. One relay Ё, and one relay 
К» are provided for each position of the information desk. 

OUTGOING LINES TO THE SWITCHBOARD.—In order that the 
information operator may have facilities for extending connections 
from the information desk to the subscriber's and outgoing junction 
multiples, twenty circuits of the type shown in 38 have been provided. 
These circuits are operated by order-wire to one of the incoming 
junction positions. Тһе B operator has merely to test апа 
connect to the subscriber's or outgoing junction circuit required. In 
the case of a connection to a subscriber's circuit the information 
operator will ring the subscriber. Тһе subscriber's clearing signal 
is received by the information operator who thereupon removes the 
calling plug, disconnecting relay Ё and closing the circuit of lamp 
L (38. The B operator then takes down the connection in the 
multiple. | 

INFORMATION OPERATOR'S TELEPHONE CIRCUIT.—The .two 
positions of one section have telephone circuits identical’ with 


280 


GLASGOW TELEPHONE SERVICE. TELEPHONES 


those for the A operator. The other section, however, 15 
provided with monitoring circuits to the A positions, B positions, 
and outgoing order-wires, and for use in connection with these 
circuits transmitter cut-out keys and observation plugs are fitted. 
The method of associating these items with the telephone circuit 15 
shown in 39. To connect to a monitoring circuit, the information 
operator, having all other keys upon the position normal, will throw 
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39.—INronRMaTION OPERATOR’S TELEPHONE CIRCUIT. 


the transmitter cut-out key and insert the observation plug into the 
jack of the monitoring circuit required. She will thén hear the 
working upon the position or order-wire under observation. If it is 
necessary to speak the transmitter cut-out key will be released. The 
transmitter circuit is not actually disconnected by the cut-out key, as 
in older circuits. The same purpose is fulfilled by opening the 
circuits for the 58" and 240" windings of the induction coil, a 
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method which avoids the severe clicks in the operator’s receiver, 
following disconnections or re-connections of the transmitter circuit. 
In order, however, that the transmission efficiency of the position 
under observation shall not be affected. by the removal of the induc- 
tion coil at the observing point, the throwing of the cut-out key 
introduces a 2000" non-inductive resistance in series with the receiver 
and condenser. 

MONITORING CiRcUITS.—The manager is provided with moni- 
toring circuits to the chief operator’s, assistant chief operator’s, 
and information operator’s telephone circuits, but not to the 
switchboard positions or outgoing order-wires, and in order that 
he may be able to observe the working at any of the last-men- 
tioned points a special circuit is provided between his desk and 
that section of the information board upon which the moni- 
toring circuits to these points terminate. Particulars of this 
circuit are given in 40. To obtain a connection to any switch- 
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board position or outgoing order-wire the manager will notify the 
information operator over a direct circuit terminated at x in 30. 
The information operator will then insert the plug shown in 40 into 
the monitoring jack required, and the manager will connect his 
observation plug to the jack marked J in this figure. The information 
operator may allow the connection to remain until either the manager 
asks for a connection to another position or a request is received 
from the chief operator or assistant chief operator for connection to 
the same point. Similar facilities are provided between the informa- 
tion desk and the chief operator's and assistant chief operator's desks. 
The assistant chief operator will, however, only take advantage of 
the facilitie$ when she wishes to observe the working upon ап out- 
going order-wire, as the monitoring circuits to the positions are 
represented upon her desk as well as upon the information desk. 
OFFICIAL CincuITS.— These circuits are provided to afford inter- 
communication facilities between the desks themselves and between 
the desks and the switchboard. At the manager's, chief operator's, 
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and assistant chief operator’s desks they terminate upon 3-position 
keys in the manner indicated by 41. Calling is by generator, with 
a retaining-lamp circuit, which is disconnected by the speaking-key 
when thrown in response to a call. It may be that the call will 
involve an inquiry to another point, or that other more important 
business will suddenly present itself, in which case the connection 
may be removed from the desk telephone circuit and retained so far 
as the calling point is concerned by throwing the holding key, 
which places a 500” coil across the circuit. The official circuits are 
led to the I.D.F., where they can be cross-connected to any of the 
switch-room desks or to a subscriber’s line circuit. At the informa- 
· tion desk the connections of the official circuits are identical with 
those shown to the right of the chain-dotted line in 36. 

TELEPHONE CIRCUIT FOR THE MANAGER, CHIEF OPERATOR, OR 
ASSISTANT CHIEF OPERATOR.—This circuit, given in 42, resembles 
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4I.— OFFICIAL CIRCUIT. 


the telephone circuit for the information operator shown іп 30. 
There are, however, three important variations. A retardation coil 
of 500% resistance is normally across the tip and ring conductors, in 
order that the throwing of the speaking key shall close the circuit of 
the supervisory relay at the calling point. This coil is disconnected 
when the transmitter cut-out key is thrown. A ringing-key provides 
for calling upon circuits to other desks, and instead of the head-gear 
receiver and breast-plate transmitter a pedestal telephone instrument 
is provided. | 

SERVICE OBSERVATION CIRCUITS. — The service observation 
circuits are provided for the purpose of observing the service given 
upon subscribers’ lines. The circuits are placed under the control 
of the assistant chief operator, upon whose desk an equipment for 
ten circuits is provided. They аге terminated upon the local side of 
the I.D.F., where they can be cross-connected to any subscriber’s 
circuit. When connected to a subscriber’s circuit the apparatus 
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included is such as to indicate to the assistant chief operator (a) 
the presence of a plug in one of the subscriber’s circuit jacks, (0) the 
removal of the subscriber’s receiver from its rest when calling the 
exchange, (c) the depression of the meter-key by the switchboard 
operator at the conclusion of the conversation. 43 gives the con- 
nections of the apparatus. Condition (a) is met by placing a sensi- 
tive relay (R) in multiple with the subscriber’s cut-off relay. The 
insertion of a switchboard plug into any multiple jack or into the 
answering jack will operate both the subscriber’s cut-off relay and 
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42.— TELEPHONE CIRCUIT. MANAGER, CHIEF OPERATOR, ASSISTANT CHIEF OPERATOR. 
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43.—Service OBSERVATION CIRCUIT. 


the sensitive relay of the observation circuit. The lamp with a green 
cap glows. The removal of the receiver to call the exchange 
operates the line relay closing the circuit for the line-lamp. The 
lamp with ап opal cap, shown in 43, being connected in multiple 
with the line-lamp, also glows. Finally, the insensitive relay marked 
R, does not operate until the meter-key is depressed by the A 
operator, when the lamp with a red cap glows. 

It may occasionally happen that the assistant chief operator 
enters an observation circuit when the subscriber is being called from 
the B board. To prevent the premature operation of the tripping 
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relay upon the incoming junction, condenser K of 2-mf. capacity 
is inserted іп the tip conductor of the service observation circuit. 


ONNECTIONS OF APPARATUS FOR INTERCEPTING CALLS. 
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INTERCEPTING CIRCUITS.—These circuits аге provided to meet 
the special cases where it becomes necessary to intercept the traffic 
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upon a subscriber’s circuit in either or both directions. An inter- 
cepting circuit may be regarded as having apparatus in three divisions. 
The divisions are marked 4}, Bj, and S іп 44. Intercepted calls to 
and from subscribers are received at B, and 4, respectively, which 
points are located at the information desk. 

To intercept calls from a subscriber the answering lamp will be 
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46.—INTERCEPTING CALLS TO SUBSCRIBERS. 


removed from its socket and the Т”, К’, S’ and Г.’ terminals upon 
the intermediate frame will be teed to terminals j, k, ф and т of 
division A,, as shown at C in 44. When this has been done the 
subscriber’s circuit will take the form shown in 45, and the informa- 
tion operator receives all calls originated by the subscriber. As will 
have been observed in 37 the information operator is provided with 


286 


GLASGOW TELEPHONE SERVICE. TELEPHONES 


a meter circuit, so that effective calls can be recorded upon the 
subscribers’ meter. 

The arrangements for intercepting calls to a subscriber are a little 
more involved. In this case the heat coils are removed and the 
cross connections shown at D in 44 are established. The connections 
of the subscriber’s circuit are then as given in 46. By the agency 
of relay Ё in division S calls from the subscriber are received at the 
switchboard. The insertion of the answering plug closes the circuit 
of relay R,, which not only disconnects relay R, but connects a test 
voltage to the subscriber’s multiple jacks. Relay R, is not energised 
until the A operator depresses the meter key at the conclusion of the 
conversation. When actuated, this relay extends the high voltage 


SUSSCRIBERS METER 
8.4 


«к = «> <> ом» = @ «ғ» <= еш» «ир = ~ «қс» = 


% 


1 
i 
[ 
| 
t "odit 
( 
| 


ыгын 
bet ДЈ SEN. — — _` 


а. ( 400 П | 
О ГР | 
| ! | ПИА ТЕНИНЕ ОЕ 
| | ы ae КИРЕТ 

| кт н { ! 

| g^ | ! 

| ET | 

e Gss 

' t ЕЕ (==, 


47.--Іктексертікс CALLS ТО AND FROM SUBSCRIBERS. 


applied by the meter key to the subscriber’s meter, the operation of 
which reduces the resistance of the circuit sufficiently to cause the 
A operators’ position meter also to register the call and light the 
meter lamp. Another function of relay R, is to remove the short- 
circuit about resistance ғ in order to prevent the premature opera- 
tion of the switch-board operator’s position meter. 

Calls for the subscriber are announced by the glowing of lamp L 
at By. To reply, the information operator inserts the answering plug 
of a disengaged cord, disconnecting the retaining circuit for relay R, 
and darkening lamp L. If the call is intended for this subscriber 
the information operator will proceed to establish connection bv 
inserting the calling plug into the jack at 4, and ringing the sub- 
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scriber. The clearing signal from the subscriber is received at the 
information desk, and the removal of the answering plug at this point 
gives a Clearing signal to the A operator. 

If the call is intended for another subscriber the connection may 
be extended to the multiple upon the B board by means of one of 
the circuits given in 38. 

Calls to and from a subscriber may be intercepted by removing 
the heat coils and connecting up as shown at E in 44. The sub- 
scriber's line circuit is then arranged as in 47. This differs from 46 
only in that the switchboard answering lamp and jack are out of 
circuit, and lamp L, at the information desk is brought into circuit. 
Calls from the subscriber are received at А}, and calls to the sub- 
scriber at В). 

One other circuit should perhaps be mentioned, viz. the circuit 
which gives the information operator and the chief operator the 
facility for communicating quickly with all the “А” operators. It 
is named the “ instruction circuit." The connections in explanatory 
form are given in 48. Тһе insertion of an observation plug either at 
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the chief operator's or the information desk will close the circuit of the 
master relay К, operating all subsidiary relays R,; the instruction 
lamps, upon all positions, glow. These lamps continue to glow until 
the A operators give attention by depressing the instruction keys, 
which are located with the outgoing order-wire keys. When an 
А operator depresses the instruction key she brings her telephone 
in circuit, and by means of subsidiary contacts upon the key closes 
the circuit for relay Ка, disconnecting the instruction lamp. Тһе 
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operation of relay №; also closes a retaining circuit for its own 
winding vid earth at relay R,. When, therefore, the A operator 
releases the instruction key the lamp does not again glow. Relay 
Юз is released when the master relay is disconnected by the removal 
uf the observation plug from the instruction circuit Jack. 

The supervisors or monitors have each control of nine positions. 
Each is provided with a telephone circuit, which includes a hand 
combination set. When not in use this set will be accommodated in 
a box of suitable dimensions fixed to the aprons of adjacent key- 
shelves at the centre of the group of positions. 


In conclusion, readers will be interested to learn that the whole 
of the equipment has been manufactured in this country. The 
manufacturers and installers are the Peel-Conner Telephone Works, 
Limited, of Salford, to whom the writer is indebted for the loan of 
blocks illustrating the apparatus and for permission to reproduce an 
interesting series of photographs showing various portions of the 
equipment. Owing to the prevalence of fogs in Glasgow much 
difficulty has been experienced in obtaining clear views of the 
equipment, and most of the photographs were obtained by the aid of 
a large mercury vapour lamp. Taken under such adverse circum- 
stances, the photographs reflect great credit on the photographer, 
Mr. R. Turnbull, of Glasgow. 
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THE EARLY HISTORY OF WIRELESS 
TELEGRAPHY. 


By J. E. TAYLOR, А.М.Т.Е.Е. 
(Continucd from p. 162.) 


EARLY DEVELOPMENTS UNDER THE MARCONI СОМРАКУ.— will 
perhaps be sufficiently obvious from the preceding account of 
the association of the Post Office telegraph department with the 
very early development of wireless telegraphy (duly set out in 
oficial documents) that the abrupt cessation of the work of 
investigation, as a matter of policy, consequent on the formation of 
the Wireless Telegraph Syndicate, probably resulted in some retarda- 
tion of its development in this country. Those of the engineers of 
the Postal Telegraph Department who had the good fortune to be 
closely associated with the investigations up to this stage and were 
undoubtedly directly in the track of those improvements in methods 
and apparatus which have made the wireless telegraphy of to-day a 
practicable and reliable method of communication, having acquired 
sufficient knowledge and experience of the system to guide them 
into the proper channels of development were abruptly relieved of the 
work. Meanwhile the investigation had been actively taken up by 
other administrations in various parts of the world, notably by the 
German authorities, and by private enterprise in America and 
elsewhere. Had it not been for this rebuff it is likely that the lead 
gained in this country, consequent on the initial enterprise of Sir 
W. Preece, would have been amply maintained. There is good 
reason to suppose, however, that at about the time of the Dover 
experiments in September, 1897, at the initiation of which Capt. 
Н. B. Jackson, К.М. (now Rear-Admiral Sir Henry Jackson, K.C.B., 
F.R.S.) was an interested spectator, the British Admiralty fully 
woke up to the necessity for investigating and developing the art for 
use in the Navy, no doubt with considerable success. Otherwise, 
so far as this country is concerned, the succeeding steps in the 
development were in the hands of Signor Marconi and his syndicate 
together with paid professional assistance and the help of members 
of their own staff after they had acquired the necessary experience 
and familiarity with the subject. 

A slow, step-by-step development ensued, mainly by rule of thumb 
methods of trial and error. Scientific investigation of the broad 
general principles does not appear to have been systematically under- 
taken. Instead of quantitative measurements necessary to arrive at 
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a true understanding of the principles involved, attention appears to 
have been mainly confined to working out details of the apparatus 
with a very imperfect understanding of the magnitudes of the 
electrical quantities concerned. The great aim appeared to be to 
transmit signals over the longest possible distance. Many of the 
claims and statements made were so obviously overdrawn and 
untrustworthy that much of the real rate of progression was obscured 
by a cloud of humbug having for its main object the manipulation 
of the financial market. 

Between the years 1897 апа 1890, during which time Post Office 
investigations in the subject had practically ceased, pending the 
development by the Marconi Company of a dependable and useful 
system for lightship and lighthouse communication, a certain amount 
of real progress was undoubtedly made, chiefly in the way of enhanc- 
ing the range of communication by steps in the direction of a 
syntonised or tuned system. The nine miles bridged in the Bristol 
Channel experiments by imperfect apparatus connected on an 
erroneous principle became sixteen miles at Bournemouth, sixty 
miles during naval manceuvres between battleships, and thirty-two 
miles-of fairly reliable communication across the Straits of Dover. 
There is no doubt that the principal improvement introduced to give 
these results consisted of the oscillation transformer for receiving. 
Though still a very imperfectly constructed appliance the use of this 
instrument corrected the serious error introduced by the placing of 
the coherer directly in the aérial lead, and thereby enabled the 
tuning of the aérial receiving system to be made use of. It is very 
doubtful, however, whether any really effective tuning of the 
secondary or coherer circuit could have been attained by the type of 
oscillation transformer in use at this stage, with its many-layered 
windings. Without a doubt the main object it was intended to fulfil 
was to step up the E.M.F. of the received impulses and so augment 
their effect on the coherer. Тһе proposal to utilise a small air-core 
transformer for this purpose had originally been made by the writer 
quite early in the year 1897. There is, however, a wide difference 
between the use of such an appliance as a step-up transformer 
simply, and its use asa means of securing a separate closed oscillating 
circuit, which is its proper function. In the one case the ratio of 
the primary and secondary windings determines the Е.М.Е. 
developed at the detector terminals, in the other it is purely a 
question of the proportions of inductance and capacity used which 
determine the resultant E. M.F., and it is quite common for a “ step- 
down " ratio of the windings to produce а secondary E. M.F. many 
times greater than the primary. In other words, tuning to resonance 
by means of large inductance and small capacity always determines 
a large resonance E.M.F., even though the main inductance be 
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entirely dissociated from the oscillation transformer and is not under 
the inductive influence of the primary circuit in any way. Con- 
versely, the association of a large capacity and small inductance to 
give resonance determines a small resonance E.M.F. but a large 
current. Therefore, though the introduction of the receiving trans- 
former was a step towards making fuller use of the principles of 
resonance, it follows that it was not the essential improvement which 
distinguishes modern syntonised wireless methods from the earlier 
tuned arrangements. Even with the transformer the only tuning 
really made use of was that due to the aérial and primary circuit, 
and as the damping is there so considerable, both by reason of 
inherent dissipation losses in the system, and in virtue of its radiat- 
ing properties, it is not surprising that tuning was but partly realised 
at this stage. 

SCOPE OF TUNING IN WIRELESS TELEGRAPHY.—It will be 
convenient at this point to consider the various principles embodied 
in the somewhat generic title of * tuning." Improved efficiency 
in communication, by utilising to the fullest possible advantage 
the properties of persistently vibrating circuits, is the object aimed 
at. In the transmitter, as originally arranged, fairly persistent 
vibration is attainable with due care in insulation of the аёпа] 
conductor so as to minimise as far as possible all leakages, undue 
dissipation at point of connection to earth, with suitable spark-gap 
adjustment, and with a spark-coil which is suitably proportioned to 
the capacity of the aérial conductor. A clear, almost straight, white 
cracking spark without flaming or arcing tendency 15 an indication 
of healthy oscillations. This condition is best attained by the use 
of as small a coil and as small a power as is just necessary to ensure 
Its steady maintenance. Superfluous power tends to destroy the 
correct sparking conditions at the discharge gap, and poor insulation 
is at once fatal even though a discharge is obtained for every primary 
interruption. The conditions are not always easy to obtain, but when 
once found the signals are so definite апа amenable to the tuning 
adjustments of a modern receiver that the fallacy of dead-beat or 
whip-crack oscillations only being given out by this transmitter is at 
once acclaimed. It is, however, only possible to adjust the frequency 
of oscillation over a relatively small range in this type of transmitter, 
except by adjustment of the external aérial, as the inclusion of even 
a small amount of inductance so reacts on the character of the spark 
as to quickly destroy its oscillating qualities. This effect has to do 
with the small capacity discharging, combined with the lengthened 
time per oscillation, the necessity for increased duration of spark 
maintenance per discharge, in order to get a sufficient number of 
effective alternations of current, and the rate of re-combination of 
ions in the discharge path. These factors all tend towards increas- 
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ing the spark resistance beyond that permissible by considerations ot 
damping. Іп those cases where direct earth connection 1$ not used, 
the same conditions also apply, but no doubt to a modified degree. 
This question is one which does not appear to have been fully investi- 
gated, however, and it is possible that the spark-gap and circuit con- 
ditions may be so arranged that the necessary ionisation of the 
spark-gap is maintained by current from the transformer or spark- 
coil instead of by the capacity discharge simply. The conditions are 
then rather those of the high-frequency singing arc than those of 
the spark type, and the purity of the wave-trains emitted becomes a 
doubtful quantity. 

Mainly in view of the above limitations, and on account of 
insulation troubles, the closed circuit method of transmission has 
great advantages, quite apart from considerations of “ coupling” 
effects. It has, however, come to be regarded as a necessary means 
of obtaining persistency of vibration in the transmitter, and to this 
view the writer’s experience is distinctly opposed. Given proper 
circuit conditions, proper spark-gap adjustment and spark coil 
properly proportioned to the capacity of the aérial system with an 
efficient interrupter, sufficient persistency for all ordinary tuning 
purposes and to secure maximum range of communication can be 
obtained from the open circuit transmitter. The drawbacks lie in 
the practical maintenance of the necessary conditions of adjustment, 
insulation difficulties, live aérial and large electrostatic induction 
from aérial to neighbouring telegraph and telephone wires, etc. So 
long as the maximum range of communication or anything approach- 
ing the maximum range of communication is obtainable from a 
transmitter, there can be no such effect as dead-beat or ‘* whip- 
crack " emission of waves concerned, for it is by resonating in the 
receiver to the successive vibrations of the transmitter and by that 
alone that long distance communication is possible. Any doubt on 
this point should be removed by the consideration of two independent 
pairs of communicating stations, all of which are operated as open 
circuit transmitters and simple receivers (say with low-resistance 
thermal detectors or thermo-galvanometers connected directly in the 
aérial and no tuning appliances). If each pair have aérials of entirely 
different capacity, say one pair furnished with large capacity ** carpet 
aérials " and the other pair with simple aérials, thus having widely 
different * tunes," there will be an almost total absence of inter- 
ference. That is, if a and b are one pair and x and y the other, then 
it will be found that in order to make a communicate with x or y it 
will be necessary to bring the two stations into very close proximity 
indeed as compared with the signalling range either of a to b or x 
toy. Ifthis proves anything at all it is that quite a considerable 
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number of effective oscillations per train are involved in the case of 
each open circuit transmitter. 

Tuning or syntony is not, therefore, a characteristic of any one 
system of wireless telegraphy. It is only the sharpness or degree of 
tuning attained that differentiates methods, and so far as transmitters 
are concerned the differences manifested are not of a striking order. 

With receivers of various types the case is somewhat different. 
Most types of detector available demand the use of a separate closed 
oscillation circuit, hence it is essential for good results that the 
fullest use be made of syntony or tuning. Especially is it the case 
with the filings coherer, which until a.p. 1899 was practically the 
only detector available. То interpose a detector like the filings 
coherer, the Lodge mercury-wheel, the electrolytic or many forms of 
thermal and crystal detectors having high resistance in the direct 
path of the *aérial to earth” oscillation system would be all but 

fatal because of the excessively large damping produced in the 
system. Such a receiving arrangement might very well be termed 
" untuned." It would also be practically unworkable. The first 
important step towards making full use of the properties of persistent 
vibration in a receiving station then is to set the ‘‘aérial to earth ” 
system free to vibrate, to avoid hampering its vibrations by the 
method of joining up the detecting device. The plan of joining the 
coherer across the secondary terminals of a small transformer, as 
adopted by Marconi in A.D. 1899, effects this first step fairly com- 
pletelv, but it still leaves much to be done to gain the full benefits of 
tuning. Іп the first place, there still remains inherent to the “ aérial 
to earth " oscillation system a large damping factor, generally of the 
order of 30 to 50 dissipative ohms, mainly arising, no doubt, from 
the ground being but an indifferent conductor. Seeing that a circuit 


Is non-vibrating unless R < af it follows that damping of the 


foregoing magnitude in a circuit of relatively large capacity and 
small inductance cannot but have a very appreciable effect on the 
persistency of vibration and on the efficiency of the receiver. Never- 
theless well-developed resonance effects are exhibited, and this 
system is capable of tuning adjustment by added inductance or 
series capacity to adapt it to vibrate over a very large range of 
frequencies. With just such a receiving system, or one only slightly 
better tuned, Marconi succeeded in demonstrating (іп A.D. 1900, 
between the Needles and Poole) the possibility of diplex wireless 
signalling. 

The second important step in syntonising the receiving system is 
to make the secondary circuit of the transformer, including the 
detector, a persistently vibrating circuit. Ifthe detector be a filings 
coherer or mercury wheel coherer it will act as a condenser of very 
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small capacity up to the time coherence is effected. It will therefore 
only be necessary to wind the secondary of the oscillation trans- 
former, as it may now be termed, with a sufficient number of 
turns of wire to provide inductance such that capacity x induc- 
tance is equal to the product of the same two quantities in the 
aérial and primary system, both being, of course, adjusted.to suit 
the wave length of the communicating station and to give maximum 
resonance on that wave. The winding of the secondary must not, 
however, be layer upon layer but must preferably consist of a single 
closely wound layer only, otherwise there will be heavy losses due to 
large compensatory condenser-currents circulating in the windings, 

vid the capacity formed between contiguous layers. Further, the 

winding must possess low resistance, otherwise damping will ensue. 
If, however, too low a resistance be aimed at, the object will again 
be defeated by reason of the large surface of conducting-wire pre- 

senting electric capacity relatively large compared with that of the 

coherer. Hence the size of the transformer and the gauge of wire to 

be used to obtain the desired inductance has to be a compromise, 

determinable by experiment only. Мог is this the end of the tale, 

for the capacity of the coherer is not precisely constant nor is the 

capacity of the windings negligible. For these reasons it is found 

that a tiny adjustable condenser (usually made of a small glass tube 

with a fixed internal metal cylinder апа an external sliding metal 

sleeve) shunted across the coherer so as to increase the total capacity, 

will decidedly enhance the sensibility whilst at the same time afford- 

ing a convenient means of accurately tuning the system and conferring 
stability on the coherer responses. Attention to detail in this part 

of the receiver is all-important, and there is yet another point con- 

cerned. Apart from the direct resistance losses there are dissipative 
resistance losses which become more and more pronounced as the 
gauge of wire used in winding the transformer is increased. These 

are mainly due to magnetic leakage through the windings, which, in 

the high rate of alternation of the magnetic field, determine eddy- 

currents in the solid copper wire. То reduce these losses the wire 

should be stranded, each strand being separately insulated with a 

single covering of fine silk. But here again a compromise is neces- 

sary. If divided into too many strands there is, besides an undue 

increase of capacity, a liability for the oscillating currents to traverse 

the different strands unequally and with small phase differences. As 

all the strands are necessarily bunched at their terminations the 

phase differences will determine compensatory or controlling currents 

in complete circuits along one strand and returning by another or 

others. In practice the most judicious compromise is found to be 

obtained by using a conductor of only three or four strands for 

winding the oscillation transformer. 
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The details of construction of oscillation transformers and induc- 
tances for use with other types of detector possessing different 
electrical constants are necessarily different to those giving the best 
results with coherers, but the character of the losses and means of 
ensuring minimum damping are similar in principle. 


The explanations in connection with the tuning of trans- 
mitters and receivers so far given have purposely left out of con- 
sideration a further principle of prime importance in order that it 
may be given special attention in view of its far-reaching conse- 
quences in all systems involving coupled transmitters or receivers. 
Over and above the simpler problems of damping and resonance the 
coupling together of any vibratory systems, electrical or mechanical, 
open circuit to closed circuit, or closed circuit to closed circuit, 
involves a principle which is embraced by the theory of couplings. 
Whenever two or more vibrating systems of the same vibration 
period are connected together in order that one may excite the other, 
each mutually hampers the other and interferes with the proper 
periodicity as determined by the individual constants of each system. 
The theory covers also the further case of a vibrating system excited 
by a non-vibrating source of energy applied externally to the system, 
e.g. the escapement mechanism of a clock or watch where the 
mechanically vibrating system is,supplied with energy from train 
work, or a Poulsen arc where the electrically vibrating system is 
supplied with energy from a direct current source. Іп brief it tells 
us that to preserve the maximum freedom of vibration and isochro- 
nism, the vibrating system must be left alone and uncoupled to 
anything. The question thus becomes, how to get what is required 
from the vibrating system while interfering as little as possible 
with it. | 

In the particular problem in reference to coupling, presented in 
wireless telegraphy, a compromise is of course necessary, and the point 
to determine is the degree or strength of coupling which, while 
affording sufficiently sharp resonance, will ensure sufficient range or 
sufficient immunity from interference with the power at disposal. The 
theory tells us that by indefinitely loosening or weakening the 


couplings at the transmitter and receiver respectively, assuming 


negligible damping in the closed circuits of each, it is possible to 
determine a sharpness of tuning, and an immunity from interference, 
as great as we please, that is, to determine as much wave selective- 
ness as we please; but that beyond a certain stage of reduction the 
primary applied power will have to be increased pro rata, or, con- 
versely, the range of communication will be diminished. 

There are two ways at least in which degrees of coupling, or coup- 
ling co-efficients, as between resonant circuits in wireless telegraphy, 
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may be defined. Mathematically it is usual to define the coupling 
co-efficient in terms of the ratio of mutual induction to the geometric 
mean of the self-induction co-efficients of the two circuits. To 
measure it practically in this way, however, would be both difficult 
and tedious, for it 15 much easier to talk of the inductance and capacity 
of a wireless aérial than to determine the real effective inductance or 
capacity with anything like accuracy. Moreover, both quantities are 
different for different wave adjustments, apart from the addition or 
subtraction of inductance coils of known value used in tuning, 
because the current distribution along the aérial changes with change 
of wave adjustment. For some years а much more convenient, even 
if less accurate, plan has been used by the Admiralty. This depends 
on the effect which the coupling has on the character of the wave 
emission at the transmitter, and it will first be desirable to explain 
this effect. By reason of the mutual reaction between them, strongly 
coupled resonant circuits always possess two distinct rates of vibra- 
tion and emit waves corresponding to both. Тһе two circuits never 
vibrate in phase; one is always driving the other and is retarded in 
vibration-rate, whilst the other is quickened. First one acts as the 
driving circuit until its energv is passed over to the second, then the 
latter in its turn becomes the driving circuit, and soon. The stronger 
the coupling the more pronounced are the two waves emitted and 
the greater the difference in the vibration-rates. Ву measuring with 
a wave-meter each of the waves, their wave-length difference can be 
ascertained, and this can be expressed as a percentage difference 
from the mean of the two wave-lengths. Thus,acoupling determin- 
ing two waves each differing by 20 per cent. from the mean wave- 
length may be called a 20 per cent. coupling, and as the coupling is 
weakened the percentage 15 reduced. Іп practice a 5 per cent. 
coupling may generally be taken as a fairly weak coupling. Accuracy 
of measurement by this method depends on obtaining well-defined 
wave-meter readings and cannot at present be said to be more than 
approximate, but with improved wave-meters better results will 
doubtless be forthcoming. 

In the earlier stages of closed circuit wireless applications the 
couplings used were of the “ tight" or strong order, 20 and 30 per 
cent. being quite common. The effect of a progressive reduction, 
both at the transmitter and receiver, is to first increase the range of 
communication quite considerably, followed by a gradual diminution. 
The stage at which maximum range 1s obtained, depends on the 
efficiency of the vibrating circuits concerned, both in the transmitting 
and receiving stations. With circuits carefully designed to give very 
small damping the maximum range of communication will be obtained 
with weaker coupling than otherwise; hence the great importance 
of attention to all details tending towards a reduction of damping. 
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The full advantages of reduced coupling are only realised when 
similar degrees of coupling are used at both communicating stations 
in the sending as well as the receiving circuits. A weakly coupled 
transmitter will not communicate with a strongly coupled receiver 
over as great a range as with a receiver having a suitably weak 
coupling. The form of detector used is also a controlling factor in 
determining the full benefits of reduced coupling, inasmuch as many 
forms introduce dissipative resistance into the receiving circuits. 
The filings coherer and mercury-wheel coherer are examples of 
detectors to which a high degree of resonance is applicable, as is 
also the Peddersen “ tikker”; the latter, however, is only properly 
adaptable for use with continuous wave systems. Тһе magnetic 
detector also is capable of being suitably wound to develop highly 
syntonic properties, its dissipative properties being controllable. 
The electrolytic receiver, on the other hand, is not so susceptible, 
but in view of its extreme sensibility it is possible to develop quite 
as high a degree of syntony with it by the use of special tuning 
circuits, though at some loss of sensibility. 

With regard to the immunity from interference obtainable by 
reduction of coupling at the receiver, it should be explained that this 
refers mainly to interference by waves from other sources. А соп- 
siderable degree of immunity from atmospheric disturbances and 
from disturbance due to electrostatic induction 1s also conferred, but 
these are not * wave interference" and cannot be completely elimi- 
nated by any reduction of coupling. Atmospheric disturbances are 
of the nature of abrupt local changes in the potential of the 
atmosphere, and as such must determine sudden changes in the 
inductive charges on wireless aérials. Hence high and extensive 
aérials are more prone to their baneful influence than low aérials. 
Abrupt changes in the electrostatic induction оп: ап aérial, excites 
electrical oscillations thereon, the period of which is determined by 
the *tune " of the aérial. Therefore these atmospheric disturbances 
acquire the fundamental period of vibration of the aérial circuit itself, 
that 15, the period to which the receiver is tuned, and are not capable 
of being wholly * tuned out." "That they are partially tuned out is 
attributable to the fact that they do not consist of highly persistent 
vibrations, because of the damping inherent to an earthed aérial. 

It is also to be noted that reduction of coupling at the transmitter 
so modifies the character of the trains of waves emitted that it robs 
them of much of their power of interfering with other receivers not 
adjusted to respond to those waves. 

This digression (on the tuning problem) into the realm of modern 
practice has been made in order to conduce to a better understanding 
of the relative stages of development of early systems, and to assist 
in an appreciation of the relative importance of the various steps made. 
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THE FORTH BRIDGE CABLE. 
By А. J. SrusBs, M.Inst.C.E., М.Г.Е.Е. 


WHEN dealing with main route cables the telegraph engineer 15 
more or less used to facing maintenance difficulties due to the 
operations of roadmen, who think it sufficient to plug with clay a 
pick-hole in а lead-covered cable, to damage by “ burn-outs,”’ or 
electrolytic corrosion by leakage from electric light and power 
mains; to breaks caused by settlement following sewer operations, 
or, more occasionally, in mining districts, by caving in of abandoned 
workings. Even the vibration of railway traffic has been credited 
with the destruction of lead coverings of cables through tunnels ; but 
fortunately it is not often that day-by-day contraction and expansion 
of the roadway has to be taken into account when settling a cable 
route. Yet this has had to be the main consideration recently in 
dealing with the renewal of the cable over the Forth Bridge. 

The Bridge which crosses the Forth between Dalmeny and 
North Queensferry, about nine miles above Leith, is the property of 
the Forth Bridge Railway Company, and is used by the North British 
and other companies. There аге two main spans, each of about 1018 
feet, and two smaller spans of about 758 feet (centre to centre of 
piers), formed by three huge double cantilevers, the central one 
being 1620 feet long and the other two each about 1515 feet. These 
are connected by two girders 350 feet long. Shorter spans of 
ordinary viaduct construction extend from the shoreward ends of the 
outer cantilevers, making upa total length of almost exactly a mile, 
and a further half mile of viaduct form the approaches. An inner 
viaduct supported on trestles and cross girders 1s carried through 
the cantilevers and forms the road upon which the track 15 laid. 

In 1903 it was decided to replace the existing G.P. cable by a 
42/70 air-space paper-core cable two inches in diameter and weighing 
about nine tons per mile. It was recognised that special provision 
was needed for the expansion joints at the ends of the cantilevers, 
where a variation in length of nearly five inches is frequently registered 
during twelve hours. Accordingly, double solid plugs were intro- 
duced at those points. Single solid plugs terminated the cable at 
each end, from which G.P. quads were taken down the great piers 
to the huts on the north and south banks. Trouble was experienced 
from the first, and before the cable was actually brought into use 
(January, 1905) special reconstruction had been needed, including 
the renewal of all the original plugs and the insertion of others at the 
small expansion joints at the Dalmeny (south) end of the bridge. 
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This cable was placed in wooden troughing laid in the centre track 
(6-foot way) of the bridge. No doubt the main cause of the mainten- 
ance troubles that were experienced throughout its life was the 
rapidly alternating contraction and expansion to which its exposed 
position subjected the whole cable, while the corresponding move- 
ments of the bridge contributed not a little to the result. Also the 
position selected proved to be an unfortunate one, as the operations 
of the bridge engineer in making repairs to the decking of the bridge 
involved shifting the troughing bodily from one side to the other of 
the 6-foot way, in sections as required—a movement so vigorously 


м 

ж”. ^ 
- 227 
+ # „" 


МЫ Ур 


МИ пуке 


Nt 


I.—OVERTURNED TROUGHING CONTAINING PREVIOUS CABLE, 


effected that the casing more than once was lying on its side for a 
considerable length! АП these conditions combined to so tear the 
main sheath and to give such abnormal difficulty in maintaining the 
joints that it was decided last year to entirely replace the cable by a 
new and larger one i in what is hoped to be a more favourable 
position. 

It was not, however, an easy matter to secure a better position, 
as the consulting engineer of the bridge company holds very 
definite views in regard to the retention of all possible gangway 
space, and he also prohibits any attachment that might by any 
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possibility form a catchpoint for any rope or taupaulin that might 
become loose upon a train passing over the bridge. It was, however, 
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2.— LIFTING A TRAIN LENGTH OF САВЕ prom STATIONAMY TRAIN. 


agreed that we should put the cable on the outer edge of the east 
footway between the main north and south piers, a distance of 1783 
yards, but that at the south viaduct, where the footway is narrower 
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than it is in the cantilever section, the cable should go beneath the 
track decking, where there is a narrow gangway. 

The special cable designed for this work is an air-space paper- 
core cable 68/70 multiple twin, armoured with forty-seven galvanised 
iron sheathing wires weighing 348 lb. per mile ('16 in. diameter). 
Between the lead covering and the sheath is a serving of tanned jute 
yarn about 715 in. thick, and two servings of similar ‘yarn are laid 
over the armour in opposite directions. "These two servings are each 
coated with the usual compound (85 per cent. pitch, 123 per cent. 
bitumen, and 21 per cent. resin oil). The total diameter of the cable 
is about 3 in., and it weighs about 23 tons per mile. Тһе mean wire- 
to-wire capacity is "05 mf. per mile. 

Work in the nature of cable laying on the bridge can only be 
effected by closing one track to ordinary traffic, and this is only 
possible for a few hours of Sunday. The laying and jointing of the 
previous cable—a much easier job—occupied four Sundays, and fór 
the new cable Mr. Machugh, in his anxiety to economise in this 
respect, conceived the idea of jointing the main length complete in 
advance of the laying. This was effected in a siding at Dalmeny 
upon a train of ten ballast trucks with hinged sides and ends. By 
this device the closure of one track of the bridge was needed for only 
two Sundays. 

The lead cable jointing was done in the ordinary way, and cable 
hands from the Submarine Department then completed the sheath- 
ing. The plumber's wipes and the sleeve were levelled up by a 
wrapping of spun yarn, and then a serving of yarn was applied over 
the whole joint and for a length of about a foot on each side. Тһе 
strands of armour were then taken from each side alternately over 
the joint and bound at intervals. Over this was closely served a 
layer of tarred yarn, and the splice was completed by a wrapping of 
ozokerited canvas. Ав a precaution during handling of the cable 
each joint was securely lashed to a stout batten. | 

On Sunday, August 15th last, the train of trucks bearing ten 
lengths of cable in a single piece 1932 yards lóng was taken on to 
the bridge by a locomotive. ` Halting when the rear truck was іп 
line with the south main pier, a complete train length was hoisted on 
to the footway by a gang of men. Тһе train then proceeded slowly 
for a train-length while the return length of a “ flake ” was eased off 
the trucks on to the ground. Then another train-length was hoisted 
off the stationary train, and so on until (with an ease that must have 
cheered the heart of Mr. Crompton, who was representing Mr. 
Machugh on the work) the whole section was completed without a 
hitch. 2 gives one view of the process of laying. 

3 shows the device adopted to provide for the expansion joint 
at the ends of the cantilevers and at intermediate points. These 
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bights in the cable could not be placed exactly at the expansion joints, 
and on my inspecting the cable later it was evident that there was 
some danger that they might not readily respond to the contraction 
and expansion. How real the need is was illustrated by the fact 
that there were signs of the movement of the bridge having given 
the cable a horizontal movement of quite an inch to and fro. It 
was arranged; therefore, to support the cable at those points ona 
simple form of shoe working on metal rollers in a trough, but on 
objection of the bridge engineer the alternative of reducing the 


Tav 


3--“Віснт " IN. NEW CABLE TO PROVIDE FOR EXPANSION OF BRIDGE. 


distance of the bight from the bridge joint by transferring the bight 
to the girder side of the joint has been adopted. 

The bights are rested vertically against the lattice parapet of the 
viaduct which bounds the footpath and are bound thereto at two 
points of the upper curve, the lower ends being left as free as 
possible. | 

Generally the cable is resting on strips of ash about 18 in. long 
placed about 48 in. centre to centre. 

The effect of the vibration caused by passing trains was found to 
be to give the cable a tendency to move towards the rails—on two 
occasions it got halfway across the footway in a night—and it was, 


304 


FORTH BRIDGE CABLE. CONSTRUCTION 


therefore, necessary to lash it with tarred yarn to the base of the 
parapet at intervals of about 16 ft. | 

The cable lengths were arranged so that the joints are well clear 
of.the bights, of which there are eight, including the four near the 
expansion joints of the bridge. Each end of this cantilever section of 
the cable terminates in a solid plug with G.P. quad tail-pieces. 

The four lengths of cable required for the under-deck section of 
the south viaduct were also placed in position on August 15th. They 
had to be jointed on the underbridge, as the only way of getting 
them in position was to pass them through a trap in the decking 
from drums mounted on railway trucks. Here the cable is slung on 


4.— SUSPENSION OF CABLE ON THE UNDERBRIDGE (DALMENY END). 


specially wide raw-hide suspenders from hook-brackets fixed to the 
trestle-work of the, bridge as shown in 4. Тһе natural sag of 
the cable is ample to provide for the temperature variations in this 
case. Indeed the cable has to be definitely bound to the suspenders 
to prevent it from “creeping.” Тһе south bank cable-hut is only 
30 ft. below the under-deck gangway, and it was therefore possible 
to carry the cable direct to the hut down the last pier of the 
approach ; but the north end of this 560-yard section is terminated 
by a solid plug, from which G.P. quads connect to the corresponding 
solid plug of the main cantilever section on the rail-level above. 
The conditions at the other end of the main section are somewhat 
_ different, аз the north bank test-hut is roo ft. below the track level 
(see 5). Further difficulty with the bridge authorities in this 
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connection was ultimately avoided by deciding to retain the existing 
length of 42-wire cable, which is carefully cleated inside a wooden 
trough and has never given any trouble, this to be supplemented 
by a new cable fixed in the same troughing. As solid joints with 
G.P. quad tail-pieces are needed in any case this makes a very 
satisfactory arrangement. 


B.—NORTH QUEENSFERRY Test Hur SHOWING ONE TERMINAL POLE. 


It was natural that the operation on the Forth Bridge should 
attract attention in the press, and one enterprising journal issued 
the following inspired (?) note: 


(Extracted from the ‘Edinburgh Evening News,’ Monday, 
August 16th, 1909.) 
* LAYING A CABLE ON THE FORTH BRIDGE. 
“А cable was successfully laid right across the Forth Bridge 
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yesterday. Тһе cable is the property of the Post Office and is to 
take the place of one now on the bridge, which has not given satis- 
faction. The cable was made on board H.M.S. * Monarch,’ from 
which ship men were sent to assist in thelaying. The cable was on 
a train of six waggons, and the driver moved slowly across the 
Bridge while the men laid it down on the footpath on the up line 
` side of the bridge. The weight of the cable was estimated at 
300 tons, and there were 68 wires to be taken through it. The 
probable cost of the cable will be Х5ооо. Mr. Hare, of the 
Telegraph Superintendent’s Department of the North British 


Railway, was in attendance.”’ 


Perhaps some waggish “ submarine" had been “ yarning !" 

The concluding tests were being made and the installation of the 
new fittings in the huts was nearing completion on October zoth when 
news came that eight out of the seventeen trunk circuits in the old 
cable were faulty. The new cable was brought at once into use 
and saved the situation. LONG MAY IT LIVE. 


AN AWKWARD JOB. 


THE erection of a tall pole has just been carried out at Carlisle 
under circumstances which fully justify the above title. 

In carrying a new trunk line through the ancient border city it 
became necessary to erect a 60-ft. pole in a confined back-yard, 
and we are indebted to Mr. J. W. Ray for the accompanying series 
of photos showing how this was accomplished. The setting of this 
pole necessitated the temporary erection of no less than four 
other poles, viz. a 26-ft., a 32-ft., а 40-ft., and а 50-ft., so that for 
the provision of this single support five poles in all had to be put 
up. It is fortunate that such cases are rare, otherwise the strain on 
the Department’s finances would be considerable. 

т shows the front of the house behind which the pole was finally 
placed. It was necessary to arrange to lift it clear over the roof, 
and for this purpose two poles, each higher than the roof, were 
required. The pole shown in I is a 50-ft. pole. Its erection was 


carried out in the usual way by means of a 32-ft. derrick pole, which. . : 


had to be removed before the stage shown in the photo-was 
reached. The men are engaged in clearing the ropes preparatory to 
hauling up the 60-ft. pole. A similar derrick pole had been erected - 
on the other side of the house, but this was only a 4o-ft., this, 
unfortunately, being the largest size which could be passed up the 


covered passage from the street. 


It had been put in position by the 
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aid of a 26-ft. pole. By means of blocks and tackle the 60-ft. pole 
was drawn up the 50-ft. derrick until it was high enough to clear 
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I.—First TEMPORARY POLE. 2.-—PoLe READY FOR PASSING OVER Roor.' 


the ridge of the roof (as shown in 2). A man is engaged in 
attaching to the 60-ft. pole the blocks extended from the 4o-ft. 
derrick іп the back-yard. Тһе butt end was then swung round, and 


3.— Burr END OF POLE GOING OVER Кірсе or Roor. 


by pulling on the 40-ft. side and slowly easing away оп the 50-ft. 
side the heavy pole was gradually drawn over the house; and 3 
shows the butt end going over the ridge of the roof. 4 was taken 
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from the back-yard, where the confined space made the photographer’s 
task one of some difficulty. He has, however, succeeded in showing 
clearly the 60-ft. pole suspended between the two derricks, and the 
man on the roof guiding the butt end during its aerial flight. The 
work was carried out in two days, thirteen men being employed on 


4.—60-ft. PoLE SUSPENDED BETWEEN TWO TEMPORARY POLES. ' 


the first day in erecting the derricks and pole, and seven on the 


second day in removing the derricks and restoring the disturbed 
surface to its normal condition. 
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PORTABLE PETROL-DRIVEN WINCH. 
By J. G. HINEs. 


THE problem of the application of mechanical power to those 
operations, in the construction of open and underground telegraph 
and telephone lines, which have hitherto been carried out by com- 
bined manual labour, has for some time engaged the attention of 
those responsible for this section of the Department’s engineering 
work. The motor-driven desiccator is familiar to most of the 
readers of this JOURNAL, and there is no doubt that in this case the 
application of mechanical power has resulted in economy of working 
and increased efficiency. Not only is a greater quantity of air 
delivered per minute, but the greater pressure to which the air 15 
subjected results in an appreciable amount of moisture being given 
up in the container, before the air passes through the calcium 
chloride. 

A further step has now been made by the introduction, ехрегі- 
mentally, of a motor-driven winch, an illustration of which is given. 

This machine has been made to the order of the Engineering 
Department by Messrs. Lacy Hulbert & Co., Boreas Works, Bed- 
dington, Surrey. 

It consists of a warping drum about six inches in diameter, 
which is driven through suitable gearing by а petrol engine. The 
arrangement of the gearing required careful consideration, as there 15 
a reduction in speed of about тоо to т between the engine and the 
drum. This reduction must be effected noiselessly, and in a small 
space. The first reduction 15 effected by means of an epicyclic train, 
enclosed in a cast-iron case, so constructed that the wheels run con- 
tinuously in oil. Between this gearing and the warping drum there 
are two trains of spur gearing. 

The engine is a 3 to 3$ h.p. single cylinder petrol engine on the 
Otto cycle principle, and is very similar to those fitted on the motor 
desiccators. One end of the main shaft is fitted with a heavy fly- 
wheel and the other is coupled to one of the spindles of the epicyclic 
gear. 

The cylinder is cooled with water, which is circulated through 
the jacket by means of a rotary pump. A large tank and a radiating 
coil are provided which enable the engine to run several hours without 
becoming unduly heated. Ignition is effected by an accumulator 
and high tension coil. 

The speed of the pulling rope can be varied from fifteen to twenty- 
five feet per minute, and excessive speed is prevented by a delicately 
adjusted governor. 
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A total stress of two tons can be exerted, but arrangements have 
been made so that the maximum stress applied to a cable cannot 
exceed the amount which it is considered safe to apply to that 
particular cable. 

The method of doing this is as follows: 

The drum of the epicyclic train is floating, and is surrounded by 
a brake band, which can be applied by means of the handle shown in 
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PORTABLE Моток-рвіуем WINCH FOR DRAWING CABLES INTO DUCTS, ЕТС. 


the illustration. If the brake is off and the warping drum is held, 
the drum of the epicyclic gear is revolved by the planet wheels. 
When the brake is applied the epicyclic drum stops and the warping 
drum is set in motion. The handle of the brake can be so adjusted 
that when the stress on the pulling rope exceeds the amount at which 
the handle has been set, the epicyclic drum will commence to move 
and the warping drum will stop. 

Strong screw-jacks are provided at the front to remove the weight 
of the engine from the wheels when the plant is in use, and at the 
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other end of the frame there are two stout struts so arranged that 
not only can they be adjusted to suit inequalities of road surface, but 
they also resist any pull from a direction parallel to the wheel axles. 
Four ringbolts are provided so that the winch can be anchored when 
necessary. Anchoring is not necessary when the pull is vertical. 
The engine, gearing, etc., is mounted on a four-wheeled trolley, 
the frame of which is made of steel channels and stiffened with 
gussets. The small wheels are attached to a swivelling fore-carriage 
fitted with a detachable draw-bar. For transport purposes drag- 
ropes may be attached to the ringbolts previously mentioned. 
The weight of the machine complete is about 12 cwt. 
Since the winch has been brought into use for drawing in cables, 
‘the number of cables dealt with in a given time has increased by 
50 per cent. while the cable gang has been decreased by four men. 


THE UNDULATOR. 
By J. MARTIN. 


THE undulator 15 an instrument of considerable sensitiveness 
working with a current of “5 milliampéres, and is capable of recording 
200, or slightly more, words per minute. Unfortunately its sensitive- 
ness detracts from its usefulness on long telegraph lines, owing to 

induction and leakage between wire and wire necessitating the use 

of a low shunt and consequently reducing the sensitiveness of the 
instrument. Given a wire comparatively clear of disturbance it is a 
valuable piece of apparatus. 

It consists of four parts, viz. the motor, train, undulator head, 
and bell galvanoscope, and is used in place of the Wheatstone 
receiver. Iisa front view of the motor, train, and undulator head. 

The motor is fitted up similarly to that used by the Department 
for the receiver train, but, in addition, it carries a series of shunts, 
from zero to infinity, which are used for the purpose of increasing or 
diminishing the sensitiveness of the coils. They are brought in or 


cut out of circuit by means of an arm. The arrangements are given. 


in 2, which is a top view of the apparatus. 

Тһе two coils shown іп 3 have a resistance of 800” when in 
series. They are mounted in a frame with a carriage arranged with 
a right- and left-handed screw thread, so that by operating the 
thumb-screw the coils are either taken further apart or brought 
closer together, in the latter case increasing the effect on the 
armature and consequently the sensitiveness of the instrument. 
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The coils carry pole-pieces faced with a very thin piece of sheet 
copper to prevent sticking between the pole-pieces and armature 
when the coils are brought close up. 

The armature is made up of two small bar magnets 2% in. long by 
$ in. by ду in., which are secured to a spindle by means of two narrow 
copper bands (4). The lower end of the spindle fits into a cup formed 
at the extremity of a small screw into which is fitted a jewel. The 
screw is so arranged that the end play of the spindle can be adjusted. 
The upper part of the spindle passes through the jewelled hole of a 


> 


— #8 


EJ 


( 


эс 


| 
T. | 
== | 
am ~ 
м « Я 
= ~~ У ж Б 2 
& y 
| 


і 
Li 


-- 


I.—UNDULATOR. Motor, TRAIN, AND UNDULATOR HEAD. 


brass arm fixed over the left-hand coil, the extremity of which 
carries the saddle provided for fixing the syphon (5). Тһе spindle 
carries a horizontal brass arm, to the end of which is attached two 
small light brass spiral springs used for the purpose of keeping the 
armature in a central position between the pole-pieces of the coils. 
This position is adjusted at the outset, and any further alterations are 
made by means of a small thumb-screw (shown projecting from the 
undulator head in 3), which enables the tension on the two springs 
to be varied, 7.6. it increases the tension оп опе and decreases on 
the other and vice-versa, thus enabling a very fine adjustment to be 
maintained. mE 
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The ink-well is fitted on the frame immediately behind and a 
little higher than the coils, but slightly lower than the upper end of 
the spindle. It can be raised or lowered by means of a ratchet 
operated by a thumb-screw fitted on the front of the undulator head, 
so that it may be cleared from the syphon when the instrument is 


2.— UNDULATOR VIEWED FROM ABOVE, 


not in use. Provision is made for its removal altogether for the 
purpose of being cleaned, etc. 

A small brass saddle (1 and 5) is fitted on the upper end of the 
armature spindle and secured in position by means of a clamping 
screw. When in position the saddle takes a position of approximately 
45? angle with the spindle. | 
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The syphon (r and 5), made of silver or glass, which varies іп 
length from three to five inches, has its upper end turned about one 
inch and its lower end about a quarter of an inch nearly at right angles 
to its length. Тһе upper end dips into the inkwell while the lower 
end rests lightly upon the slip. The syphon is fixed in the saddle 
by means of beeswax. It will no doubt be seen that any adjustment 
of the armature will alter the position of the syphon relative to the 
slip. Its proper neutral position is in the centre of the slip. The 
coils at the lower end and at the back are provided with a small 
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3. — UNDULATOR ELECTRO-MAGNETS. 4.— UNDULATOR ARMATURE 
OF ELECTRO-MAGNETS. (THE 
BLACK LINES REPRESENT TWO 
SMALL ВАК MAGNETS.) 


spindle carrying two brass bands so arranged that it can be moved 
to and fro horizontally through two brass rings, by means of which 
the coils are joined in series or multiple according to the position of 
the spindle (5). The frame carrying the coils is fitted on the base 
of the motor by means of two screws, which fit into cups provided on 
the brasswork of the carriage and thus form a hinge for raising them. 
A small crank lever enables the coils and carriage to be slightly 
raised, so that the syphon may be lifted off the slip when not work- 
ing. The connections between the coils and the motor base are 
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made by means of two flat brass springs. A small micrometer screw 
fixed on the base of the motor and immediately under the coils (1) 
is provided for adjusting the pressure of the syphon on the slip. 

The train-work is clamped to the motor base and completes 
the connections between the line, the arm of the shunts, and the 
coils (2). Provision is made оп the upper part of the train for keep- 
ing the slip fairly taut and carrying it forward. A small adjustable 
spindle (1), over which the slip passes and on which the syphon rests, 
can be moved either horizontally or vertically to meet the varying 
length of the syphons. 


The galvanoscope is simply a galvanometer with contacts and 


. 5. —UNDULATOR. VIEW SHOWING SYPHON PRINTING ON PAPER SLIP. 


having a trembler bell in a local circuit for the purpose of making an 
audible call. | 

When the apparatus is in a normal position the lower end of the 
syphon rests on the paper and the upper end dips into the inkwell. 
A flow of. ink is obtained through the tube by capillary action, 
causing а continuous line on the white slip which is known as the 
zero line. The flow. of the ink can be started by an india-rubber 
syphon or by running a small piece of smouldering charcoal along 
and close to the tube. When a marking current passes through the 
undulator coils the front bar magnet is attracted to the left and the 
bar magnet at the back of the spindle to the right ; this causes the 
lower end of the syphon to be drawn away from the zero line, and 
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the new position will be maintained so long as a marking current is 
kept on, but immediately the current is reversed, the syphon returns 
to the zero line. From this action it will be seen that the new or 
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LONDON JERSEY—UNDULATOR CIRCUIT. 


CONNECTIONS OF APPARATUS AT JERSEY 
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upper intermittent line on the slip forms Morse signals joined to the 
zero line by lines at right angles to it. If the adjustments are satis- 
factory, what is known as square top letters are formed, at a low 
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speed. As the speed is increased, the tops become more rounded and 
the amplitude less, until, with a high speed, the signals become 
undulations with a very small amplitude. Specimen slips are shown 
in 6. The amplitude can be increased either by varying the resist- 
ance of the shunt, bringing the coils closer to the armature, or 
reducing the pressure of the syphon on the paper. 

The shunts, coils, and connections are shown in the diagram (7). 
The diagram also shows the full connections of the apparatus used 
on the London-Jersey circuit іп the experiments carried out in July, 
1008. Ав И was necessary to have some arrangement for reading by 
sound when keying, the galvanoscope was replaced by a P.O. 
standard relay B, wound to a resistance of 5009. "The other con- 
nections are similar to those on an ordinary cable bridge circuit. 

The undulator is used principally by the Great Northern Tele- 
graph Company, whose operators become so expert that they can 
read signals of such small undulations that to the ordinary observer 
they appear almost as straight lines. 


MAGNETIC STORMS. 
By J. E. TAYLOR, А.М.Г.Е.Е. 


MAGNETIC storms, to designate them by their popular title, are 
exhibitions of electro-magnetic activity on a gigantic scale, which 
occasionally overwhelm this globe. The immediate effects produced 
are to disorganise telegraph working by the appearance of stray 
electric currents on lines operated with an “earth return " and to 
cause a very considerable fluctuation in the horizontal component of 
the earth's magnetic field. Оп the occasion of the magnetic storm 
of September 25th last, fluctuating currents of, in some cases, three 
or four times the strength of the working currents, made themselves 
apparent all over the globe. These currents maintained a constant 
direction of flow for prolonged periods (fifteen or twenty minutes 
being quite usual), with occasional reversals of direction, at irregular 
intervals throughout the period of duration of the storm. In 
this country the phenomenon commenced at 11.40 a.m. and did 
not completely pass off until about 2 a.m. on the following day. 
Lines from London to Newcastle-on-Tyne, London to Penzance, 
London to North Walsham Repeater Station, and to the repeater 
stations at Llanfair and Nevin, appear to have been specially 
strongly affected. Measurements taken at Nevin on a London wire 
of about 1700 ohms resistance showed currents up to І20 milli- 
ampéres. Ав compared with the previous storm of October 31st, 
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1903, the recent storm was much the more intense, though the 
duration was about the same. 

At all times there exist on earthed telegraph wires fluctuating 
earth currents of a mild character, having roughly defined periods of 
maximum and minimum activity corresponding with the hours of 
daylight and darkness and with the seasons of the year, but between 
these ever-present disturbances and visitations such as that referred 
to above, a strong line of demarcation is drawn. The primary cause 
15 possibly the same in each, but while one is probably a direct 
effect the other is more likely an indirect or secondary effect. 

· Considering for a moment the electro-motive force necessary to 
produce an earth current of roughly тоо milliampéres on а London- 
Penzance circuit of, say, 2000 ohms resistance, it is evident that a 
difference of potential of about 200 volts is maintained between two 
points on the earth’s surface about 300 miles apart! The earth 
being a conductor, this must involve stupendous electric currents 
circulating in the ground. In the case of the oceans, where the 
conductivity is far greater, it cannot be an exaggeration to say that 
millions of ampéres of current are circulating during a magnetic 
storm of moderate intensity. 

It is usual to connect together the phenomena of sun-spots, earth 
currents, and the aurora borealis. Not infrequently also volcanic 
eruptions and earthquakes are cited as possible causes of magnetic 
storms. At periods of magnetic storms, exceptional auroral activity 
isalwaysapparent. Periods of exceptional sun-spot activity are not, 
however, by any means invariably periods of magnetic storms, though 
the converse appears to hold. 

It may occur to many to ask why it should be necessary to seek 
an explanation outside the realm of the earth itself. That it is 
necessary, however, is fairly evident from elementary considerations. 
An electric circuit must always be closed or completed on itself. If 
the circuit were confined to the earth the currents could only be 
produced by electro-magnetic or electrostatic induction. But to 
maintain even weak currents continuously in one direction for 
prolonged periods would involve the continuous building up of 
electrostatic or electro- -magnetic fields of force of an intensity far 
beyond anything possible in terrestrial conditions. Even assuming 
a condenser effect between the rarefied upper regions of the atmo- 
sphere апа the surface of the earth, the capacity would only be such 
‘that it would be charged or discharged up to or from the disruptive 
point of the air in a small fraction of a second, by a flow of current 

infinitely smaller than that which circulates in the earth’s crust 
‘during a magnetic storm. Equally untenable are the assumptions 
‘that anything in the nature of electro-magnetic induction is involved, 
whether it be held to be caused by telegraph wires cutting a 
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magnetic field due to changes in terrestrial magnetism, or a pro- 
jection of a magnetic field from the sun or other cosmic body. In 
other words there can be no doubt that an effect of conduction is con- 
cerned, and that both in view of its magnitude and sustained character 
it is of extra-terrestrial origin. Latter-day researches on effects 
occurring in high vacua under the stimulus of electric stress prove 
the possibility of the convective passage of large electrical currents 
in a medium which 15 otherwise perfectly non-conductive, by myriads 
of corpuscles each carrying its own quota of inseparable and invariable 
electrical charge and capable of moving with inconceivable rapidity 
through empty space. Such considerations led Fitzgerald, Birkeland, 
Arrhenius, and others to surmise that the phenomena of the aurora 
borealis and magnetic storms were due to streams of corpuscles in 
space occasionally entering the earth’s atmosphere and being diverted 
towards the poles under the influence of the earth’s magnetic field. 
The researches of Sir J. J. Thomson, and numerous other workers, 
bearing on the mechanism of electrical conduction in gases and in 
vacuum, combined with researches on radio-activity, not only shed 
much light on fundamental processes of electrical conduction, but 
have afforded a glimmering of the constitution of matter itself and 
its connection with the basic ether of space. 

The most vital point in relation to the subject of magnetic 
storms, however, is the discovery that vacuous space can be traversed 
by electrical currents of considerable density, measurable in ampères 
per square centimetre of cross section, provided that a sufficient 
supply of the carriers variously known as corpuscles, electrons or 
disintegrated atoms of matter (not matter itself) can be brought into 
service. In these circumstances vacuous space becomes a very fair 
electrical conductor instead of a perfect insulator. Hence it is 
conceivable that the earth may be enveloped in the stream-path of an 
electric circuit in space. That such an event does occasionally 
occur appears to be the only tenable enplanation of so-called magnetic 
storm visitations. 

In a communication to the ‘Electrician’ under date January тт, 
тоот, Professor Elihu Thomson gives the outlines of а remarkable 
theory of magnetic storms, very complete and reasonable in its 
assumptions, though a little too “ materialistic,” which does not 
appear to have attracted the attention it deserves. He points to the 
probable electrical agency whereby the sun's corona and coronal 
streams are formed in virtue of continually augmented electrical 
repulsion of ultra-fine particles of matter due to shrinkage of an 
initially electrified nebulous mass. Не further points out that the 
luminous corona is probably but a small part of the whole, and that 
invisible (because non-luminous) coronal streams may spread far 
away out into space. In the passage of the earth through such ап 
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invisible streamer, the phenomena of aurore and magnetic storms 
would find adequate explanation. Some of the phenomena of comets’ 
tails are also explainable on the same assumption. 

The weak point in this theory is, of course, the extravagant ex- 
penditure of matter which would be involved in maintaining continu- 
ously the tremendous electrical effects concerned. But substitute for 
electrified material particles, disintegrated matter or corpuscles, and 
combine with the knowledge concerning the vast internal energy of 
atoms, rendered evident by recent researches in radio-activity and 
kindred studies, and the difficulty disappears. This internal energy 
is liberated in the corpuscular state, and if the invisible corona 
consist of streams of such corpuscles journeying, with tremendous 
velocity, from and to the parent solar body—an electrical atmosphere 
in which, perhaps, the whole solar system is immersed—occasional 
electrical displays on this globe are not surprising. Another diffi- 
culty may, at first sight, arise from this assumption, viz. that if the 
earth is always immersed in such an atmosphere there should be 
continuous aurore and magnetic storms. But if it be considered 
that in such circumstances the earth must always possess a high 
negative charge, it will exert sufficient electrical repulsion on the 
corpuscular streams to divert them to a sufficient distance away and 
thus screen itself from their direct effect. It would then only be 
affected by exceptional increases in the densityand potential gradients 
of the corpuscular streams in its neighbourhood. 

In support of the view of a corpuscular atmosphere it is known 
that hot bodies are capable of ionising gases, and that flames of all 
kinds contain and emit free corpuscles, though their presence is often 
only indirectly observed through ionisation by collision with the 
gaseous molecules. It is therefore reasonable to assume that in an 
intensely hot body like the sun the emission of corpuscles may be 
extremely great. It is also known that various substances can be 
made to emit corpuscles by the direct effect of light. In photo- 
electric effects it would appear that sufficiently intense luminous 
vibrations are capable of exciting corpuscles to which they may be 
attuned, to a degree which determines the dissociation of those cor- 
puscles from the main system constituting an atom of matter. In 
the intense luminous vibrations at the surface of the sun the effect 
may be greatly magnified. The peculiar phenomena associated with 
comets coming within the range of influence of the sun, the rapid de- 
velopment of tails, the repulsion of the tails, which are always directed 
away from the sun, and are therefore in front when the comet is 
leaving, the apparent development of intense heat in the nucleus 
and self-luminosity which they do not possess when at great distances 
away, all appear to argue in favour of such an atmosphere. Тһе 
late Professor Fitzgerald showed conclusively that repulsion by light 
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from the sun is insufficient to account for comets’ tails being directed 
away from the sun. 

Following the nebular hypothesis, instead of the heat of the sun 
causing atomic disintegration and emission of corpuscles, it naturally 
occurs that the reverse may be the case, t.e. the solar nucleus may 
be in a certain stage of formation, matter itself may be in process of 
formation by the slow agglomeration of corpuscles originally com- 
posing a vast nebular system. It is to be expected in such a case 
that highly attenuated gases would first be formed, and these would 
become self-luminous by reason of the electrical currents traversing 
them. As the action progressed the solid nucleus would form at a 
later stage. This, however, is at present but pure speculation. 

The foregoing surmises may perhaps have an additional interest 
lent to them in view of the approach of Halley's comet into 
regions near the sun—an approach which may throw more light on 
interplanetary conditions, and indirectly on the cause of magnetic 
storms. 


A SNOWSTORM BREAKDOWN. 
By Hy. KITCHEN (М. DISTRICT). 


DuniNG the night of December 6th, a heavy snowstorm visited 
the north-west of Durham. Unlike the usual storms which visit 
these parts it was not accompanied by a high wind. The consis- 
tency of the snow was such that it adhered to the wires until they 
became ropes of snow. Three hours after the commencement of 
the storm, light-gauge wires at Annfield Plain and Consett were so 
burdened that they touched the ground in places. Ав may be 
expected most of the wires broke in these sections. Іп this locality 
an old 22-ft. light pole, carrying six wires, broke at the ground line. 

At Stocksfield a 45-ft. stout pole, carrying 46 wires on 96-in. arms, 
broke 8 ft. from the top, and fell across the footbridge of the railway 
station. Luckily this happened about 3 a.m. and no one was hurt. 
I shows the broken pole. Тһе fracture commences at a filled-up 
arm notch, and passes through a knot 2 ft. lower to the opposite side 
of the pole. The pole is also severely strained at a point 9 ft. from 
the ground line. 

The sudden stress thrown on the next pole caused it to split in 
a remarkable manner. It will be seen from the photographs (2 and 
3) that the fracture extends from the bottom arm notch to the 
ground line. The pole in this case is a 36-ft. stout, and is excellent 
timber in every way, free from knots of any magnitude and perfectly 
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I.— TOP BROKEN OFF POLE AT 
STOCKSFIELD STATION, 


2 
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2.—ADJOINING POLE SPLIT 
FROM THE TOP TO THE 
BOTTOM. 
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З --5рілт POLE AND SNOW- 
КОРЕ WIRES. 
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4.--5рілт POLE TEMPORARILY 
REPAIRED BY SPLICING. 


-SNOWSTORM DAMAGE АТ STOCKSFIELD, NORTHUMBERLAND, DECEMBER бтн, 1909. 
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straight in the grain. Тһе adjacent pole (shown іп the photograph 
carrying the interruption cables) is the Post Office terminal pole, and 
shows signs of strain, but fortunately it stood up against the shock. 

The service was partly restored by interruption cables and partly 
by open wires. To facilitate this work Mr. Wyatt, the construction 
engineer, rigged up a jury mast with the two portions of the split 
pole as shown in the photo (4) taken a day later. The splice was 
a rough one owing to the impossibility of putting the fractured 
portions in contact. The top was lashed with 400 lb. G.I. wire, and 
а 2 in. rope used from the middle to the bottom. This temporary 
structure was made secure by guy ropes attached to adjacent trees 
and answered the immediate requirements admirably. 

The experience gained during this snowstorm, shows that the 
old Britannia joint with the turned-up ends is stronger than the new 
joint. The majority of the breakages occurred at the joints, and 
approximately 75 per cent. of these were due to the wires drawing 
at the soldered connection. А number ofthe broken wires indicated 
that too much heat had been applied during the soldering operations. 


NOTES AND COMMENTS. 


GLASGOW'S NEW TELEPHONE EXCHANGE. 


We have to thank Mr. J. W. Turner, of the Engineer-in-Chief's 
Office, and we feel sure our readers will be in hearty accord with 
us, for the very complete description of the new Central Telephone 
Exchange at Glasgow which he has enabled us to place before our 
readers in the present issue. It is the largest common-battery 
exchange of British manufacture which has up to the present been 
installed in this country. It will be remembered that the type of 
speaking circuit employed at Glasgow by the Peel Conner Co., 
which is based upon that of the Stromberg Carlson and General 
Electric Companies, was analysed, and its efficiency compared with 
that of other systems, in an article by Mr. Ramsay which appeared 
in our first number. | 


THE PARIS CONGRESS, 1910. 


We learn that the following topics have been singled out for 
special discussion at the Second International Congress of Telegraph 
and Telephone Engineers, to be held in Paris next year: = 

(1) Manual versus automatic systems of telephone working. 

(2) (а) Simplification of telephone circuits; (0) selection of 
frequency and secondary potential (for purposes of theoretical 
investigation) with a view to facilitating the approach of the tele- 
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phone current to the Sine wave-form ; (c) the circumstances con- 
ditioning the adaptability of telephone apparatus to the lines, 
induction coils, microphone resistance, etc. 

(3) Precautions to be taken for the avoidance of mutual dis- 
turbance in the case of power circuits running in close proximity to 
telegraph and telephone lines. 

(4) Telephony between places at great distances from each other. 
Construction of cables for long-distance use, relays, combination of 
aérial lines with cables. 

(5) Wooden poles—new process for impregnation and preserva- 
tion—and procedure described from actual practice as to staying 
and strutting. 

(6) Party lines and selective calling upon telegraph and telephone 
lines. 

(7) Telegraph systems for heavy traffic. Multiple type-printing 
telegraphs and the Mercadier system. 


GERMAN TECHNICAL LITERATURE. 

The editors of the ‘Zeitschrift fiir Schwachstromtechnik,’ 
published monthly, have kindly offered to supply their journal 
to members of the I.P.O.E.E. at 6s. per annum, that is, at half the 
usual price. Members who may wish to avail themselves of this 
offer should write direct to ‘ Zeitschrift fiir Schwachstromtechnik,’ 
Jagerstrasse 17, München. 


—— 


SNOWSTORM DAMAGES. 

The dangerous effects which may result from the action of snow- 
storms upon aérial lines are strikingly illustrated in the photographs 
sent іп by Mr. Geo. А. Peck, which we reproduce on page 327. Тһе 
pole shown in the upper picture stood at an angle and broke owing to 
thestays giving way. The polein the bottom picture broke owing to 
the collapse of its neighbour; all the wires and cables fell across the 
Middlesboro and Stockton Electric Tramway, and the tramway 
service was interrupted for the greater part of a day. Тһе damaged 
plant in this case belonged to the National Telephone Company. 
From another series of photographs, however, it will be noted that 
a similar experience has befallen the Department at Stocksfield, 
Northumberland. This is a very beautiful village in the valley of 
the upper Tyne, but it has quite a reputation for wet snowstorms: 
In the last year of the last century a snowstorm of the wet and 
clinging type occurred at this point, with the result that some 400 Ib. 
iron wires, running on short poles on the railway company's line, were 
weighed down until they touched the ground in every span for about 
а mile. No actual breakage occurred, but of course the circuits— 
some of which were Departmental telegraphs—were unworkable. 
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The breakdown was general over a wide area, and naturally all 
the energy of the railway company’s staff was directed to making 
good the “ block " wires. Arrangements were made for a gang of 
the Department's workmen to deal with the Stocksfield trouble, and 
they cleared it by the simple method of loosening the wires at the 
insulators, cutting about four yards out of each, and pulling them up 
again to the proper tension. 

The diminution in gauge which accompanied this process is not 
on record. 


ENGINEERING AND POETRY. 


Mr. F. S. Flint, a shorthand writer and typist in the Engineer- 
in-Chief's office, has just published a book of poems, * In the Net of 
the Stars' (Elkin Matthews, 2s. 6d. net), which has been favourably 
received by the Press. 

When we recall that Mr. Sivori Levey, principal of the Typing 
Section, is also known to fame for a similar reason, we reflect that 
if poetry and engineering are not often associated, at any rate the 
constant perusal of engineering correspondence is not incompatible 
with the cultivation of the Poetic Muse. 

It is curious to note that the close association of music with 
engineering is much more frequent than is the case with poetry. 
We recall the case of William Pole, F.R.S., a distinguished 
engineer, who died іп 1000. Не occupied the chair of Civil 
Engineering at University College for eight years, and later 
published a book on the ‘ Philosophy of Music.’ 

If another example is needed we may cite the distinguished 
electrical engineer who advised the London County Council at the 
inception of the tramway system. Не has occupied in succession 
the Presidencies of the Institute of Civil Engineers, the Institute of 
Mechanical Engineers, and the Royal Society of Musicians. 


STAFF CHANGES. 


The list of promotions and transfers is this quarter unusually 
lengthy. We note with pleasure that it contains the names of 
many officers promoted from the moribund Sub-Engineers’ Class, 
and we are glad to know that, to some extent, they have been com- 
pensated for the lengthy period they have been в іп waiting by 
the ante-dating of their appointments. 

Two positions, regarded by many as carrying the blue ribbons of 
the telephones and telegraphs respectively, have seen changes in 
their holders. Mr. H. P. Brown has succeeded Mr. J. H. Stanhope 
as Engineer-in-Charge of the Combined Central, City, and Trunk 
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Exchanges of the Metropolis, while Mr. Jas. Fraser has succeeded 
Mr. P. Mulligan at the C.T.O. Mr. Stanhope, promoted to A.S.E., 
has gone to the Metropolitan South District, and Mr. Mulligan has 
departed to fill a similar position at Nottingham, where he will take 
charge of a sub-district under Birmingham. The latter is a new 
departure. The dismemberment of the North Midland district, 
referred to elsewhere in connection with Mr. West's retirement, 
had passed into an old story, when suddenly, in deference, it is 
understood, to the wishes of the Nottingham Council, new plans were 
made, and the sub-district emerged from the great unknown. Теп 
clerks are to remain at Nottingham. Persistent rumours as to 
further extensive staff changes, as part of a great reorganisation 
scheme, abound; but no reliable information is yet available—except 
in the columns of the daily press. 


THE SOCIETY OF PosT OFFICE ENGINEERS. 


The Society of Post Office Engineers, which gave birth to 
the Institution of Post Office Electrical Engineers, has given 
another proof of its virility by. issuing on December 15th а new 
journal under the title of ‘The Post Office Engineer.’ It will 
appear monthly, and its avowed object is to circulate news of 
special interest to the various classes of engineers, and generally to 
. further the interests of the Society and its members. Every 
medium for bringing engineers into closer touch with each other 
tends to better understanding and agreement, and is for the general 
good. We give our contemporary hearty welcome. 


- INSTITUTION NOTES. 


COUNCIL NOTES. 


А MEETING of the Council of the Institution was held at Man- 
chester on October 5th and 6th, 1000, under the Chairmanship 
of Mr. A. J. Stubbs. A large volume of important business was 
dealt with during the sessions, and an additional interest was given 
to the proceedings by reason of the fact that a meeting of the Man- 
chester Local Centre was held, coincident with the visit of the 
Council, and an opportunity given to members to discuss with the 
Executive the progress and development of the Institution. 

We are pleased to note an extension of the principle of visiting 
the various Local Centre headquarters, and it is hoped that the 
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missionary spirit exhibited by the Council will result in an augmen- 
tation to the roll of membership, particularly on the clerical side. 

The interchange of views on the work of the Institution will tend 
to strengthen the bonds of good fellowship already existing between 
the Local Centres and the parent body. In this connection it is 
interesting to note that the Council visited Edinburgh and Glasgow 
on December 8th and gth respectively, when Local Centre meetings 
were arranged, and opportunities for intercourse given between the 
Executive and the local branches. 


RESIGNATION OF MEMBERS OF THE CLERICAL FORCE. 


In response to the Council’s invitation to the Committees of 
Centres for suggestions as to the best means of rendering the 
Institution more attractive to members of the Clerical Staff, replies 
have been received from the following Local Centres, viz.: Metro- 
politan, Eastern, North-Eastern, North Wales, and Scotland East 
centres respectively. The communications contained valuable hints 
on the subject and these are receiving the careful consideration of 
the Council, who are endeavouring to deal with the matter in a 
thoroughly business-like manner. Certain negotiations are at 
present in progress which will have an important bearing on the 
subject, and it is hoped that the question will be пре for publica- 
tion in the next issue of the JOURNAL. 


ASSISTANCE TO MEMBERS IN THE PREPARATION FOR EXAMINATIONS. 


The Committee appointed to deal with this matter reported that, 
after considerable labour and collecting of material—work which, 
owing to exceptional circumstances, had been prosecuted with diffi- 
culty—the task had proved of greater magnitude than was at first 
anticipated, and the progress made was not such as justified the 
Committee in holding out hopes of its successful completion. 

The Council received the Committee's recommendation with 
regret, but for the most part agreed that the conclusion arrived at 
was a wise one, and that it was best in the circumstances to abandon 
the issue of a compilation which the Council foresaw would be 
experimental in its scope and usefulness, and be attended with risk 
of misinterpretation. 

The following resolution was unanimously carried: “That in 
place of issuing the proposed notes, a short list of books likely to 
prove useful be prepared and issued, the list to be accompanied by 
an explanatory letter from the Council.” 
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MEMBERSHIP. 

The following statement of membership was presented : 
Number on roll March 31st, 1909 ; . 828 
By death and retirement . | . 9 
By resignation . 4 : А ; . . 58 

Number on roll April Ist, 1909 . ' ; . 76I 

New members— 
Home . ; ; А 2 . 26 
Colonial . | ; j | . IO 
Foreign А | | 2 
Number on roll October 2nd, 1909 . | 799 


IRISH AND S.W. CENTRE ARRANGEMENTS. 


The Secretary stated that the transfer was still in progress, and 
that matters were not sufficiently far advanced to permit of the elec- 
tion of a local committee or the preparation of a programme. Sergt. 
Willis, the Local Secretary, Ireland Centre, had, however, written 
expressing his opinion that so far as the Irish Centre was concerned 
he hoped to be in a position to commence operations in the course 
of a month or six weeks’ time. 


REVISION OF DISTRIBUTION ARRANGEMENTS OF TECHNICAL 
PERIODICALS. 


The Library Committee reported that, as a result of their investi- 
gations, a new scheme of distribution had been framed which would 
effect a yearly saving of nearly £60. 

The Council unanimously agreed to accept the report, and the 
Committee was empowered to carry out the proposed rearrange- 
ment, commencing with the November issues. 


COLONIAL AND FoREIGN MEMBERSHIP APPLICATIONS. 


'The Secretary reported that applications for admission to Corres- 
ponding Membership of the Institution had been received from the 
following gentlemen. In each case the Council authorised the 
acceptance of the application. 

Colonial : 

Mr. G. H. Eyre, Postmaster-General, Rhodesia. 

Mr. T. H. Watson, Engineer, Johannesburg. 
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Mr. P. B. Lawson, Director of Government Telegrapus Southern 
Nigeria. 


Mr. J. E. Williams, Assistant Engineer, НЫЕ: 
Foreign : 
Senor Carlos Solor Montes, Telephone Superintendent, Cuba. 


An application from Mr. D. P. Reid has also been provisionally 
accepted. 


DEPARTMENTAL GRANT; COUNCIL’S SUGGESTION RE 
EXPENDITURE. 


With reference to the suggestion made at the previous Council 
Meeting, that inquiries be made of the London School of 
Economics as to a course of lectures on “ Economics," the Chair- 
man stated that he had made inquiry on the subject, but without 
practical result. 

It was suggested that a course of lectures be arranged on the 

Specifications issued by the Department, and the tests applied to 
the various classes of materials used in the Department's engineering 
work. 
. The Chairman stated that the question of the provision of a 
series of notes or instructions on the testing of materials was already 
projected by the Engineer-in-Chief, and after some discussion it was 
resolved: ** That the question under discussion be referred to а 
Committee of three to report on the subject, such Committee to 
include one Member of the Clerical Staff." Тһе proposition was 
unanimously agreed to. 

The following Members of Council were unanimously chosen to 
constitute the Committee : Messrs. Kempe, Martin, and Barrett. 


PROMOTION ок MR. ATKINSON. 


The Chairman announced the promotion of Mr. Atkinson to a 
First Class Engineership, and drew attention to the necessity of 
appointing a successor on the Council to represent the Second Class 
Metropolitan Engineers. 

A hearty vote of thanks was accorded to Mr. Atkinson for his 
lengthy and valued services to the Institution, and the Council 
expressed their sense of appreciation and gratitude for his zealous 
labours. 

Mr. Atkinson having been elected to the Council unopposed, it 
was resolved that an election be proceeded with for his successor. 
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LIBRARY NOTES. 


THE following books have been added to the Library, and are 
available for the use of members : 

No. 

71. * Electrical Calculations.’ Sloane. 

72. ‘Induction Coils.’ Collins. 

73. ‘Railway Stores Management.’ Kempthorne. 

75. ‘ Building Superintendence.’ Clark. 

76. ‘ Photography for Students.’ Derr. 

77. ‘Principles of Physics.’ Daniels. 

78. ‘Dynamo Design. Hobart.. 

79. ‘ Measurement of Electrical Resistance.’ Price. 

Во. ‘ Book-keeping, Commercial. Fieldhouse. 


Offers are still invited for the purchase of the following books: 

‘Sound.’ Tyndall. 

‘Secondary Batteries. Wade. 

The copies are in first-class condition. 

Offers should be forwarded to The Librarian, Room 114, G.P.O. 
West, London, E.C. 


LOCAL CENTRE NOTES.* 


METROPOLITAN CENTRE. 
MEETINGS. 


THE first of the monthly meetings of the Metropolitan Centre for the 
Session 1000-10 was that of October 11th, when the members were favoured 
with a lecture, by Mr. Н. В. Kempe, on “ Pneumatics.” Mr. Kempe 
reviewed the progress and development of the pneumatic tube system of pro- 
pulsion, from the early atmospheric ratlway of 1845, to the present day 
adaptation of the principles in the familiar pneumatic carrier tube of the 
Telegraph Department of the British Post Office. The lecture was followed 
by an interesting discussion. 

On November 8th Mr. J. W. Atkinson presented a paper on “ Estimates, 
Costs, and Records,” in the course of which many suggestions of a novel 
character were brought forward for revising procedure under the several 
heads. Inthe main the debate on this paper centred round the oft-discussed 
problem of records. 

Both meetings, which were well attended, were held in the lecture theatre 
of the Northampton Polytechnic Institute, Clerkenwell, under the 
presidency of Mr. A. Moir, Chairman of the Metropolitan Centre. The hall 
has proved to be eminently suitable for the lectures, and has been engaged by 
the Committee for the remainder of the Session. 


* These notes only include events up to December 13th, 1909. 
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A VERY interesting paper was read on the evening of December 
13th, before the Society of Post Office Engineers, by Mr. J. Sinnott 
(Assistant Superintending Engineer), on the subject of ““ Municipal 
Fire Alarms." 

Mr. Sinnott mentioned that the first application of the electric 
telegraph to the transmission of fire alarms was made in Berlin in 
1849, and that until 1880 there was no system of street fire alarms in 
London, ог, in fact, in any other town in Great Britain. In the year 
1886 Mr. А. C. Brown invented the system which is still employed 
by the London County Council. In the year 1886 347 street-call 
points were installed, and at present 1317 were in use. For the year 
1908 the Chief Officer of the London Fire Brigade reported that of 
the 5811 calls received, 3236 were given by the street alarm boxes, 
I949 by persons calling at the fire station, 477 by telephone exchange 
subscribers, 62 by police and salvage corps, 52 by private fire tele- 
phones, 12 by automatic alarm systems, and 23 by public telephone 
call offices. Out of the 3236 street fire calls, 530 were false alarms 
due to electrical faults. These false alarms were very difficult to 
deal with, but the Engineer-in-Chief to the Post Office had suggested 
the use of some special auxiliary apparatus for the purpose, which 
had been tried experimentally in connection with Islington Fire 
Station. Тһе results obtained had been so satisfactory that the 
County Council had decided to alter similarly the whole of the 
London system. | 

Mr. Sinnott then described in detail the systems of fire tele- 
graphy employed in many countries, making special mention of the 
* Gamewell" system in extensive use in the United States. 

"In concluding, he expressed the hope that the Post Office 
EN. would always bear in mind the great importance of.main- 
taining the fire-alarm systems entrusted to their care at the highest 
possible standard of efficiency, remembering that the prompt trans- 
mission of a call might mean the saving of human lives, of which 
IOO are, according to official returns, annually lost through fire in the 
County of London. | 

The paper constitutes a very valuable contribution on a subject 
which has, up to the present, received very little attention in current 
technical literature. It is hoped that it will be added to the list of 
the Institute's publications. 


VISITS. 


ON November 22nd a visit of a most interesting and instructive nature 
was paid to the works of the Western Electric Company at North Woolwich. 
Here -were seen, under full working conditions, the manufacture, amongst 
other items, of the articles indispensable to the full equipment of the modern 
telephone system. А subject of particular interest was the manufacture of 
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air-space lead-covered cables, from the initial stages of spooling the thread 
and cutting the insulating paper, to the finished lengths, sheathed, desiccated 
and tested ready for shipment and delivery. Тһе attention of many of the 
visitors was specially rivetted on the practical demonstrations of the searching 
insulation tests applied to high-tension electric light and power cables. 

The manufacture of the various items of apparatus requisite for the up-to- 
date telephone switchboard was in evidence in several shops, and incidentally 
the progressive stages in the manufacture of condensers evoked a deal of 
interest. 

The processes of nickelling, lacquering, and enamelling were viewed in 
turn. These and many other auxiliary operations impressed the visitors with 
the wealth of organisation required of the proprietors and entrepreneurs of 
this branch of industry. 

Before the members dispersed Mr. Moir proposed a very hearty vote of 
thanks to Messrs. Pingree, Pease, Turney, and Williamson, and the other 
gentlemen who had so kindly conducted the several groups of our large party 
round the Company's works. This was ably seconded by Mr. Tandy, and, 
needless to say, carried unanimously. The thanks of the members are also to 
be recorded to Mr. Kingsbury, the General Manager of the Company, 
for according permission for the visit to be made. 

At the time of going to press the Committee announce that a visit has 
been arranged for December 18th to the new General Post Office premises 
known as the * King Edward's Building," Newgate Street, E.C. Members 
will here have the opportunity of gaining first- nand information on the latest 
methods of ferro-concrete construction. 


EASTERN CENTRE. 


THE opening meeting of the Session was held at Cambridge on the 
afternoon of November 2nd, when a lecture was given by the chairman, 
Mr. J. F. Lamb, on “ Artificial Flight.” 

The subject was introduced by a brief description of the rigid and non- 
rigid types of airship. The main part of the lecture, however, dealt with the 
“ heavier than air” machine, and was based on an examination of the different 
makes of aeroplane exhibited at the recent Paris show and an inspection of 
their performances at the Juvisy flying ground. 

Several typical machines were described and compared. The theory of 
flight and the methods of control of the Wright, Voisin, and Bleriot aeroplanes 
were discussed. 

The papers concluded with a reference to the Wright Bros. patent claims. 
These are apparently so wide as to be likely to lead to a good deal of 
litigation. 

А keen discussion followed, and the meeting, which was exceedingly well 
attended, terminated with a very hearty vote of thanks to Mr. Lamb for his 
most interesting paper. 


NORTHERN CENTRE. 


А FULL programme has been arranged for the Winter Session, and a very 
successful season is anticipated. 
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The opening meeting was held on the 11th October, when the inaugural 
address was delivered by Mr. Robb, chairman of the Centre. 

There was a good attendance of members, and the chair was taken by 
Mr. F. Tremain, who happened to be visiting Newcastle on the date of the 
meeting. | 

Mr. Robb’s address was of a very interesting character. The importance 
of the routine duties of an engineer's office, and careful attention to matters of 
detail in engineering works, provided material for an excellent paper. Тһе 
discussion following the paper was of a high order, and special stress was 
laid upon the important place taken by the clerical staff in this branch of 
engineering practice. 

Тһе second meeting of the session was held on the 8th November, when 
Mr. C. Whillis gave an interesting paper on “ Ropes and Knots as applied to 
Telegraph Engineering." Тһе lecture was illustrated by an excellent series 
of lantern slides. Тһе subject was dealt with in an able manner by Mr. 
Whillis, and his method of treating the subject maintained the interest of 
a good attendance of members. 

Samples of different ropes were handed round for inspection, and demon- 
strations given of the make up of different knots and methods of attachment. 

On December 13th a paper will be read by Mr. A. С. Lee, B.Sc., on 
* Graphical Methods of Calculating Mixed Circuits.” In view of the high 
standard of excellence of Mr. Lee's contributions in past Sessions, a paper of 
outstanding interest is anticipated. 

A Whist Drive will be held in connection with the Staff on the evening of 
the 13th December. Six prizes have been promised, and as the necessary 
support to the undertaking is duly forthcoming, an enjoyable re-union of the 
Staff is anticipated. | 

The Local Centre desire to extend a hearty welcome to Messrs. Sutton, 
Patterson, McKenzie, and Dunthorne, who have recently been transferred to 
the Northern District. 


SCOTLAND EAST CENTRE. 


On the 6th October the members of the Local Centre paid a visit to the 
Toll Cross Power Station, belonging to the Edinburgh Cable Tramway 
Company. 

The members were greatly impressed with the gigantic machinery in use, 
in what is believed to be the largest of the few remaining systems of cable 
traction in this country. | 

The Council of the Institution of Post Office Electrical Engineers held its 
session at Edinburgh on the 8th and oth December. 

A meeting of the Local Centre was held on the 8th December, when an 
interesting paper was read by Mr. C. Crompton on the subject of “ Forth 
Bridge Cables, Past and Present.” 


SOUTH WALES CENTRE. 


Finding the official headquarters somewhat inconvenient for institution 
meetings, the Local Committee have decided to seek accommodation else- 
where. The office premises are very noisy and, when lectures were in 
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progress, it was a common experience for sentences to be overwhelmed in the 
noise of passing tramcars. Moreover, the clerical office does not lend itself 
to comfortable seating arrangements, and the Local Committee has for the 
time being secured a convenient room at the Occidental Café. 

A satisfactory feature of the present session, and one worthy of record, is 
that the membership of the Local Centre has been increased by a return of 
the clerical staff to the roll of the institution. 

On the occasion of the second meeting of the Session, when Mr. A. W. 
Sirett read an interesting paper on “ Building Construction,” a visit of 
inspection was paid to the Lower Penarth Cement Works. About twenty 
members availed themselves of the opportunity of acquiring a more intimate 
knowledge of the process of manufacture of Portland cement, and the visit 
proved to be of a most enjoyable and instructive nature. А detailed account 
thereof is given in the “ Visits to Works” section, written by Mr. P. E. 
Milford. 

Lists of books contained in the Local Reference Library have been 
printed for distribution in order to serve as local catalogues. 

Additional copies may be obtained on application to the Local Serea 


NORTH-EASTERN CENTRE. 


The 1909-10 Session opened with the Annual General Meeting, held at 
the Hotel de Ville, on Saturday, October 9th, 1909, under the presidency of 
Mr. G. M. Carr. 

Considerable discussion arose on the question of the circulation of the 
technical periodicals, the existing system being severely criticised. А resolu- 
tion was passed in favour of keeping the number of periodicals at a minimum, 
and applying the money so saved to the printing and circulation of papers 
read before the Institute. 

Тһе question raised by the Council as to what could be done to stimulate 
the interest of the clerical staff evoked a great deal of comment. It was 
suggested that mutual benefit would accrue if an occasional meeting was 
devoted entirely to the giving of a resumé of the latest Head Office practice 
for the benefit of the Engineers, and that, on the other hand, the clerical 
force should be kept in touch with the latest Departmental practice as 
discussed at the periodical meetings of Engineers. 

The trouble complained of was thought by many to be due to the present 
practice of regarding the two classes of officers as independent instead of 
inter-dependent. The recent withdrawal of the “personal” copy of regula- 
tions and circulars was regarded as a retrograde step calculated to lessen the 
efficiency and interest of the clerical class. 

Following the discussion the inaugural address of the Session was 
delivered by Mr. С. M. Carr. In the course of his remarks he reviewed 
the progress of the Institution since its inception, and spoke hopefully of its 
future. Reference was made to the fact that, whilst Aerial Construction, 
owing to the attention paid to it in the past, no longer offered such a wide 
scope for suggestion and criticism as heretofore ; Underground Work, with 
its own peculiar difficulties, presented a wide field for the ingenuity of the 
Engineer. 
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As regards Telegraphy, the Wheatstone had been invested with a new 
lease of life, and Common Battery systems were now engaging the attention of 
all concerned, having already justified their existence. The enormous growth 
of the Telephone system, with its consequent demands of economy of space 
indoors and out, was also dwelt upon, as well as the importance of a high 
standard of maintenance and the value of the Unit Maintenance Cost. 

The speaker pointed out in conclusion that the need of the future would 
no doubt be in the direction of specialisation, and urged the importance of 
mastering the principles underlying actions, so that these principles could be 
applied to new situations when they arose. 

At the close of his address, Mr. Carr referred to the promotion, and 
consequent removal, of Mr. Nicholls to Peterborough. Не regretted his 
departure, but extended to him the good wishes of the staff for his 
happiness and prosperity in his new sphere. The approaching transfer of 
the Middlesbro’ Section to the Northern District was also mentioned, Mr. 
Carr saying he was sorry to lose the Middlesbro' staff, but trusted the 
changes would prove advantageous to all affected. 

Тһе second meeting of the Session was held on October 25th, Mr. Carr 
being in the chair. An excellent.paper was read by Mr. W. C. Everatt 
entitled “Some Notes on Telephonic Speech Transmission." Тһе paper was 
followed with keen interest by the members present, а fact attested to by the 
vigorous discussion that ensued. 

_ On the 22nd November a record gathering assembled to hear a paper by 
Mr. J. C. Butterfield on “Тһе New Wayleave System.” The subject was 
exhaustively dealt with, and the paper proved of real value to all present. 

The discussion, which was opened by Mr. F. B. Campbell, was contributed 
to by a large number of the members. 

.At this meeting we had the pleasure of meeting our new colleagues 
transferred from the late North Midland District. 


NORTH-WESTERN CENTRE. 


At the time of going to press, three meetings of the North-Western Centre 
will have been held during the present Session. 

° The first meeting, held on the 4th October, was rendered notable by the 
fact that the members of the Council of the Institution were present. Mr. 
Maguire's paper on “ Filing" was well received, and in the discussion which 
followed, members of the Council took part. 

At the second meeting held on the 15th November a paper on ** Secondary 
Cells " was read by Mr. Medlyn, and a very interesting discussion followed. 

. The third meeting which was proposed for the 13th December was moved 
forward to the 6th December owing to the fact that the two papers scheduled 
for the former date proved sufficiently long to occupy a whole evening. Mr. 
Cunningham's paper on “ Blackburn Pneumatic Plant" will be contributed 
on the 6th December, and Mr. Guy's paper on “ Transformers” on the 
3rd January. 
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SOCIAL. 
NORTH-EASTERN CENTRE. 


A social gathering was held in the Hotel de Ville on Saturday, October 6th. 
Cards, chess, draughts, etc., were indulged in, the proceedings being enlivened 
at intervals by songs, solos, and gramaphone selections. Тһе following 
gentlemen contributed to the harmony of the evening :—Messrs. Farrand, 
Atkinson, Thornburn, and Kingston, songs, Mr. Butterfield, violin solos, Mr. 
Clayton, piano solos. Тһе gramaphone was kindly lent and superintended 
by Mr. Campbell. А most enjoyable time was spent. 


NORTH-WESTERN CENTRE. 


As a welcome to the Council of the Institution a “tea” was held before 
the Institution meeting on the 4th October. Our visitors included Mr. А. J. 
Stubbs, Assistant Engineer-in-Chief, with eight other members of the Council, 
and there was a representative gathering of the local members. "Гһе absence 
of formality rendered the occasion most enjoyable. 

On Monday and Tuesday, the 15th and 16th November, the members of 
the North-Western Centre visited the Manchester H.P.O., and were con- 
ducted over the engine room, the accumulator room, and the telegraph 
and telephone rooms. In the two latter rooms the Postmaster's repre- 
sentatives were good enough to afford every information and facility that was 
required, and the thanks of the members are due to the gentlemen con- 


cerned. | 
The opportunities of comparison with other telegraph and telephone 
apparatus and arrangements were appreciated and taken advantage of. 


VISITS TO WORKS. 


‚ (Notes of a visit of inspection paid by members of the South Wales Centre of 
ТР.О.Е.Е. to the South Wales. Portland Cement and Lime Companys Works at 
Lower Penarth.) 


GEOLOGISTS are all familiar with the strata of blue lias limestone, shale, and 
clay, which are so conspicuous a feature of the cliffs between Penarth Head and 
Lavernock Point in the Bristol Channel—in fact, these strata are commonly known 
as the “ Penarth beds.” But not all engineers who have enjoyed marine excursions 
on the Bristol Channel are familiar with the fact that one of the finest brands of 
Portland cement is manufactured from those stratified beds, within a quarter of a 
mile from the shore which the steamers skirt on their summer trips from Cardiff to 
Ilfracombe. 

The Vale of Glamorgan, sometimes called the “ Garden of Wales,” is covered 
by the lias beds, and the soil lying on the top of the lias is very rich and fertile. 

. Limekilns may be found all over the countryside where farmers were accustomed 
to burn lime to put on the land. 

Smeaton used Aberthaw lime in the building of his Eddystone Lighthouse, some 
of which lime was made from the limestone boulders gathered оп the beach а few 
miles west of Penarth, and the remainder was obtained from Watchet, a small 
seaport on the opposite side of the Channel. Engineers still send to he beaches 
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between Aberthaw and Penarth for shiploads of boulders to be burnt into lime on 
the spot where it is to be used. The works on the cliffs at Aberthaw may still be 
seen, but they were abandoned by the South Wales Portland Cement Company, 
who now produce the same material at their more modern works at Lower Penarth. 

There are about sixteen works in this country which use limestone and shale 
from the blue lias formation as their raw material, and of these the works of the 
South Wales Portland Cement and Lime Company at Lower Penarth are the 
largest, having a producing capacity of about 1000 tons of cement per week. 

Portland cement consists of calcium silicates, aluminates, and ferrites, produced 
by calcining, or burning in kilns, a mixture containg lime, silica, and alumina in 
certain proportions and afterwards grinding the resultant sintered mass to a fine 
powder. The lime is usually derived from calcium carbonate, іп the form of lime- 
stone or chalk, and the silica and alumina from aluminium silicate, in the form of 
clay, shale or argillaceous mud. Iron is always present as a non-essential which 
cannot be conveniently eliminated. 

At the above-named works in a quarry situated four hundred yards from the 
cliffs the raw material, consisting of blue lias limestone, clay and shale is worked. 
The strata of shale and clay predominate, and whilst the whole of the limestone is 
utilised about half of the shale and clay has to be abandoned in the workings, as 
only a certain quantity is required for mixing with the limestone to form cement. 

A portion of the limestone is burned in open, basin-shaped, continuous kilns to 
produce the famous “ Aberthaw ” hydraulic lime, of which the Company can now 
supply 600 tons per week. 

The staple product of the works, however, is Portland cement, which is all 
made to conform to the requirements of the British standard specification. 

Each bed of shale and stone is worked, hauled, and stacked in drying sheds, 
separately. Once the exact composition of a bed is ascertained by chemical 
analysis in the laboratory it is a matter of simple calculation to determine the 
correct proportions of stone and clay or shale which will be required to produce 
the standard cement. The material is then weighed and proportioned so as to 
give a mixture containing 76 per cent. of calcium carbonate, and, in passing through 
powerful stone crushers, is reduced from lumps of about I cwt. each toa size grading 
from that of walnuts to dust. An elevator next carries this crushed material to a rotary 
dryer fifty-five feet by five feet, which 1s heated by coke fires, whence it issues 
hot and dry. Another elevator carries the material to storage bins over the “mills.” 
From these bins the dry, crushed material is fed automatically to “ ball-mills.” 
These are large, “ stepped ” drums, containing two tons of steel balls, each ball being 
about five inches in diameter, and it requires no stretch of imagination to believe 
that these soon grind the stone to a sandy powder. This powder is discharged 
from the ball-mills automatically into a tube mill (a long tubular mill) containing 
ten tons of flint balls, which reduces the sandy powder to a fine soft meal. The 
fineness of this “ теа!” may be better comprehended when it is stated that the 
laboratory test 1s that a sample shall leave but little residue ona sieve with 40,000 
meshes per square inch, This is the finished zaz meal, and it now has to enter 
upon what may be called the second half of the process of manufacture. Іп its 
present fine, mobile state it cannot conveniently be subjected to the next process, 
which is that of “calcining > or burning. In special machines, of this company’s own 
design, it is mixed with about 10 per cent. of water and automatically fed into 
powerful “ briquetting ? inachines which compress it into bricks, each of about ten 
pounds weight, convenient for handling. | 

In passing through these mills it is surprising to note how everything possible 
in the handling of the material is done mechanically, and the quantities regulated 


automatically. Even the waste heat from one process is brought into use for 
another indispensable process. 


340 


VISITS ТО WORKS. SOCIAL 


The raw material when compressed into bricks has very little cohesive power, so 
the briquettes are stacked in drying chambers behind the calcining kilns, where the 
waste heat from the kilns is passed over them, rendering them hard and crisp, so 
that they may be freely handled with little risk of their breaking without the 
application of force. For calcining, two kinds of kilns are in operation at these 
works, ten being of the “intermittent” and four of the “continuous” type. The 
intermittent kilns are cup-shaped, twenty feet deep and fifteen feet in diameter. 
They are charged with alternate layers of coke and bricks or “ briquets” of the 
raw cement. А full charge consists of eighteen tons of coke and sixty tons of 
bricks. Four days are occupied by the process of “burning,” and the temperature 
rises to that of melted wrought топ. Of the seventy-eight tons inserted as а 
“charge” only forty-five tons remain. The residue—called “clinker "—is raked 
out when cool, and consists of dark preenish-black masses which have obviously 
been Heated to the sintering point. This “clinker” is Portland cement in the 
unground state. 

The continuous kilns are operated in very similar fashion, the essential difference 
being that they are, as their name implies, continuous in action, 2. e. the bricks of 
raw cement and the fuel are fed in at the top regularly and continuously and the 
clinker is just as regularly raked out at the bottom, causing the bulk of material in 
the kiln to work its way downwards. From the grating on the ground level, to the 
iron hood or shield above, these continuous kilns are forty feet high. Through doors 
in the iron shield the weighed and proportioned damp bricks of raw cement and 
the coke fuel are regularly inserted. The fierce heat in each continuous furnace is 
maintained by induced draught, 2. е. the top of the kiln is covered in and all the 
products of combustion are drawn off by the induced draught, and cool air is 
drawn through the calcined material which fills the lower parts of the kiln. The 
electric motors which drive these fans are quite a curiosity in themselves. Their 
very proximity to the kilns causes them to get very heated ; in fact, upon one | 
occasion the solder in one of the armatures melted and immediately caused a 
breakdown. To overcome inconvenient repetitions of this incident a very ingenious 
system of air cooling has been applied to each motor, which is now enabled to draw 
in cool air from the roof of the building through a three-inch pipe. This air 
circulates through the working motor and is discharged at a teinperature which the 
passer-by acknowledges to be decidedly warm. 

The coke fuel used in the continuous kilns burns in the upper portion of the 
kiln with an intense heat, and on the surface of the charge is seen the bluish-violet 
flame of carbon monoxide gas ; the fuel is all consumed long before it has a chance 
of sinking to the grid of short sections of railway rails at the bottom of the kiln, 
where the clinker is periodically raked out in small barrow-loads—in fact, the cool 
air which constantly enters at the foot of the kiln, at the call of the centrifugal fans 
above, has absorbed all the heat and used it in the process of combustion. Thus 
the clinker is raked out of the continuous kilns cold and ready for grinding, just as 
the charges are raked out of the intermittent kilns after time has been allowed for 
cooling. Тһе four continuous kilns have an output of 530 tons per week against 
an output of 500 tons for the /e# intermittent kilns—the advantage of the more 
modern continuous kiln is obvious. 

The clinker has now to be ground, and is put through “ball and tube" mills 
similar to those employed in the raw mill. Although quite cold when fed into this 
mill, so great 15 the friction caused by the crushing and grinding that the finished 
cement issues at a temperature of 180? F. It is so fine that 15 per cent. only is 
left on a sieve with 32,400 meshes per square inch. In this form the cement is now 
ready for sale, and travels on automatic conveyers to the stores, which have a 
capacity of 7000 tons. Тһе stores are divided into compartments varying in size, 
and of capacities of from 300 to 1200 tons. 
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As the fine cement falls out of the chutes into the bins, samples are taken every 
hour. Other samples are taken from the raw mixture, 2. е. prior to burning, every 
twenty minutes. In a well-appointed laboratory, where a staff of five expert 
chemists are employed, these samples are subjected to chemical and mechanical 
tests by day and night, which ensure such a close watch upon the whole process of 
manufacture that it is absolutely impossible for any lack of uniformity in raw 
material or finished product to escape detection. 

Cement is usually made to set in four hours, but this characteristic can be varied 
in manufacture to meet requirements. 

The following table shows the laboratory test for fineness : 

No residue is left on a sieve with 2,500 meshes per square inch. 


About o'5 % residue 5 Е 5,776 % - 
9 15'0 99 ” ” 32,400 ээ 99 
„ 200 T 5 » 62,500 » - 


The tensile strength is gauged by the insertion of blocks, cast with one inch 
square section, in a special testing machine, and the standard attained is that the 
samples shall carry боо lb. per square inch when seven days old and about 800 lb. 
when a month old. Compression tests run up to about ten times the tensile strain, 
and are so vastly in excess of requirements that they are only occasionally made. 

I am indebted to the Company, and to their Director, Mr. W. J. Cooper, in 
particular, for additional notes upon the process of manufacture. 

P. E. MILFORD. 


CHESS CLUB NOTES. 


THE sixth season of the Engtneering Department Chess Club is now well 
advanced and is proving as successful socially as last season. Having been 
promoted to the first division of the league it was not to be expected that as 
many matches would be won. It was hoped, however, to put up some good 
fights, and the hope has been realised. Matches with the Patent Office I. 
and С.Р.О. (North I.) have been lost by a narrow margin, but both the Board 
of Education and the G.P.O. Stores I. have been beaten. 

The Club competitions are providing some close and interesting games. 
We are much indebted to Mr. Probert for very kindly presenting prizes to 
the winners of the championship and handicap respectively. 

A whist drive held in November proved even more enjoyable than that 
held in March last. The second drive of the season will be held at ‘‘Slaters,” 
Newgate Street, E.C., on Thursday, January 27th. 


COLONIAL AND FOREIGN NOTES. 


CONTRIBUTIONS— more especially short notes of interesting occurrences— 
are invited from readers abroad. 


CORRESPONDENCE. 


To the Editor of THE POST OFFICE ELECTRICAL ENGINEERS’ JOURNAL, London 


SIR,—As a distant con/rère in the Т. and T. engineering field I want to appeal 
to you for a little help, and if you can assist me I will be very grateful. As you 
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can easily understand, we in Australia must always look to the Motherland for 
the latest development in the various branches of our work, and most useful as 
the JOURNAL is in that respect, it has occurred to me I might find it to my 
advantage if I could get a correspondent in the English service who would carry 
on a friendly correspondence. Such a correspondent would be of great value to 
me, and I might probably be able to give him some interesting notes concerning 
this country. 

Do you think you could pick out a young engineer who would be disposed to 
correspond with me for mutual interest and improvement ? I am a Junior Assistant 
Engineer and am concerned with both telegraph and telephone branches of our 
service. 

I am happy to say I am a regular subscriber to your very valuable publication, 
and that it is much appreciated by engineers and others in this country. 

Thanking you in anticipation. 

[Our correspondent does not wish his name to be published. The Managing 
Editor will be pleased to forward a communication from any British engineer. who 
may care to respond to this request.] 


RETIREMENT OF MR. T. J. WEST. 


MR. T. J. WEsr retired from the service in November under the 
age-limit, having completed forty-four years' service. 

He entered the Electric Telegraph Company in 1865, and was 
appointed a telegraphist at Hull at the transfer in 1870, where he 
remained for eighteen years. 

He was successful in getting a transfer to the Engineering 
Department as Inspector, and was stationed at Newcastle-on-Tyne 
until 1899, when he was promoted to Assistant Superintending 
Engineer and removed to the South Wales District, where he 
remained about two years, and subsequently spent about the same 
period in the Metropolitan South District. 

In 1903 he was selected as Superintending Engineer in charge of 
the North Midland District. 

His retirement has been taken as the opportunity on the part of 
the Department to disband the North Midland District. 

Mr. West was very popular with all members of his staff and took 
the greatest interest in their welfare, and his retirement was a 
matter of regret to all who served under him. That he may have 
good health and live for many years is the wish of all who have been 
closely associated with him. A. L. 


[We regret that pressure on our space prevents the insertion of 
a most interesting account of the complimentary dinner given to Mr. 
West at Nottingham on November 6th, 1909. | 
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STAFF CHANGES. 


STAFF CHANGES. 


BRITISH POST OFFICE. ENGINEERING DEPARTMENT. 


PROMOTIONS. 


| Name. | Appointment. 


Trezise, |. М. С. Staff Engr., 1st СІ. 


Bell, G. W. | Clk., 2nd Cl. (E. in 
C.O. 
Lamb, J. F. Suptg. Engr. 


Gomersall, E. . Asst. Suptg. Engr. 


Stanhope, J. Н. . - 

V ooght-Cornish, - 
H. 

Nichols, А. R. Engr., 1st СІ. 


Laslett, G. . " 


Mackintosh, А. . 


Tinsley, W. S. 


4 


‘Richardson, 6. . 


‘Cheshire, F. W.. 


Pennington, W.. 


Gwilliam, W. J. . 
l'Anson, К. 


Andrews, J. R. 
| 


Upton, S. 


Wakefield, J. H. 
M. 


Mercer, С. J. 


Atkinson, J. W.. - 
| 


‚| Prin. Power Engr. ! 


Previous Service. 


Engr., 97; 156 C1., 98; Staff Engr., 
2nd Cl.,’04; Asst. Supt. Engr., '08. 

S.C. & T. Kendal, '96; Regy. Asst. 

| S.O., 'o1 ; 2nd СІ. Éxr. Т.5. D.,’o1; 
3rd СІ. Clk. E. in С. O., 02. 

1898; Asst. Supt. Engr., 02; Staff 
Engr., 1st СІ., '07. 

Tel, Leeds, '93; Jr. СІК. Eng'g 
Dept., 96; Clk., зга СІ., 98; =“ 
2nd С!., "оо; Staff Engr., 2nd Cl., 
Tel., Leeds, 81; Sub. Engr., 96; 
Engr., 2nd Cl., 98; Ist A 

Eng., 2nd Cl., '97; 1st СТ, 


Tel., C. T.O,, 85; Sub. Engr. Eng'g 
Dept., 35; Engr., 2nd Cl., '99. 
S.C. & T ^ Folkestone, '85; Те!., 
С.Т.О., "01; Sub. Engr. E 
Dept., '97; Engr., 2nd Cl., 

S.C. & T., Inverness, 82; Relay Clk. 
Eng'g Dept., 96; Епрт., 2nd Cl., 


Tel. ‚ Hull, '85; Jr. Clk. Eng'g Dept., 
94; Engr., and Cl., 

Tel., Hull, '8s; Jr. Сік. „Eng'g Dept., 
'95; Engr., 2nd СІ., 

Tel., Blackburn, '89; " Belfast, 92; 
Jr. ‘Clk. Eng’g Dept., 95; Engr., 
2nd Cl., “ді. 

Те!., Newcastle-on-Tyne, 85; Jr. 
Clk. Eng’g Dept.,’95; Sub. Engr., 
08; Engr., 2nd Cl., “оі. 

Tel., С.Т.О., 84; Sub. Engr. Eng’g 
Dept., 98; Engr., 2nd Cl., “оі. 

Tel., Manchester, 85; Jr. Clk. Eng'g 
Dept., "06; Sub. Engr.,'g9; Engr., 
2nd СІ., 'o2 

Tel, Newcastle-on-Tyne, '85; jr. 
Clk. Eng’g Dept., '96; Sub. Engr., 
90; Engr., 2nd СІ., 'o2. 

Tel, Grimsby, '87; Jr. Clk. Eng'g 
Dept.,'96; Sub. Епрт., 90; Engr., 


2nd СІ., ’o2. 
Tel, Leeds, 93; Jr. Clk. Eng'g 
'99; Engr., 


Dept., "06; Sub. Engr., 
2nd Cl., ’o2. 

S.C. & T., Folkestone, '92; Jr. Clk. 
Eng'g Dept., '99; 3rd Cl. Clk. E. 
in C.O., "оо; Engr., 2nd Cl., '03 

S.C. & T., Birmingham, '95; Jr. Clk. 


Eng'g Dept., '99; 3rd СІ. Clk. E. 
| in C.O., оо; Engr., 2nd Cl., '03. 


| 
| 
1 


STAFF CHANGES. STAFF 


——_—< a mŘŮÁŮ 
м 


Office. Name. Appointment. Previous Service. 


Eng'g Dept. |Brown, Н. Р. . Engr., rst Cl. S.C. & T., Newcastle-on-Tyne, 97; 
ae | Jr. Clk. Eng'g Dept., '99; 3rd СІ. 
с Clk. E. in C.O., 'оо; Engr., 2nd Cl., 

'03. 
% Lee, А. С. . Е == Clk. 2nd Div. S.B.D,, оо; 3rd СІ. 
Clk. E. in C.O., 'о1; Engr., 2nd 
| СІ., '03. 
е Bourdeaux, Н. Е. " 3rd Navg. Offr. Cable Ship, 94; 2nd 
mu Navg. Offr., "ог; Chf. Navg. Offr., 
| '03; Engr., 2nd СІ., 'o6. 
б Johnston, С.А. К. 


бі Leigh, C. . | Engr., 2nd Cl  |S.C. & T., Manchester, 'gr ; Jr. Clk. 
pod Eng'g Dept., '99; Sub. Engr., 02. 
TE 5 Wenman, H. E.A. т S.C. & T., Liverpool, 97; Jr. СІК. 
E Eng'g Dept., '99; Sub. Engr., '02. 
S Т Crocker, |. В. . 5 S.C. & T., Leeds, 91; Jr. Clk. Eng'g 
; Dept., "99; Sub. Engr., “02. 
Уу Jack, J. А. . : » S.C. & Т. Edinburgh, ’91; Jr. Clk. 
Eng'g Dept., '99; Sub. Engr., "02. 
T 5 McCandless, J. . T S.C. & T., Belfast, 91; Jr. Clk. 
L Eng'g Dept., 99; Sub. Engr., '02. 
os m Evans, A. . . О S.C. & T., Cardiff, '92; Jr. Clk. 
T Eng'g Dept., '99; Sub. Engr., '02. 
„ Turner, J]. W. . m S.C. & T., Barrow-in-Furness, 94; 
"E Manchester, '97; jr. Clk. Eng'g 
ds Dept., “00: Sub. Engr., '02. 
E » Fleetwood, Н. О. 6 Sub. Engr., '04. 
fae 3) Fraser, A. . . 63 S.C. & T., Aberdeen, "06; Relay СІК. 
Mc Lr. Section Eng'g Dept., 'oo. 
ао » Hay, C. E.. | 7 S.C. & T., Liverpool, ’91; Jr. Clk. 
7 Eng'g Dept., "оо; Sub. Engr., '02. 
iw $5 Aspinal, Н. O. . ji S.C. & T., Manchester, 92; Jr. Clk. 
e Eng'g Dept., оо; Sub. Engr., "02. 
ee » Pollock, C. Е. . 5 S.C. & T., Newcastle-on-Tyne, '97; 
е Jr. Clk. Eng’g Dept., 'оо; Sub. 
522 Engr., '03. 
Ue T Arundel, D. S. . Ре S.C. & T., Nottingham, 95; Jr. Clk. 
d Eng'g Dept., 'oo; Sub. Engr., 'o2. 
И 5 Elston, J. S. ; T Tel., Liverpool, 91; Jr. Clk. Eng'g 
тез Dept., “оо; Sub. Engr., "02. 
ат » Morgan, J. А. . 8 S.C. & T., Bristol, '89; Jr. Clk. 
Eng'g Dept., оо; Sub. Engr., '02. 
gm 5 Calveley, W. H.. 5 S.C. & T., Dublin, ’91; Jr. Clk. 
IUD Eng'g Dept., "оо; Sub. Engr., 03. 
б g 5 Rattue, A. . 2 S.C. & Т. Bristol, 92; Jr. Clk. 
poem Eng'g Dept., "оо; Sub. Engr., 703. 
о Т Lock, Е. . " S.C. & T., Bristol, '95; Jr. Clk. 
Ute Eng'g Dept., "оо; Sub. Engr., '03 
ғ » Hunter, С.. ; ji Tel. С.Т.О., '88; Jr. Clk. Eng'g 
Dept., ’01; Sub. Engr., ’03. 
ех » Dolton, W. " Tel. C.T.O., '89; Jr. Clk. Eng’g 
See | Dept., о1; Sub. Engr., “03. 
2 » Newton, E. I. T. Ж Tel. C.T.O., '89; Jr. Clk. Eng’g 
(ce on Dept., 'o1; Sub. Engr., "03. 
~ Й Field, А. У. . " С.С. & Т. L.P.S, '91; Jr. Clk. 
Eng'g Dept.,'o1; Sub. Engr., "03. 
v. ? Cowling, G. r Tel. C.T.O,, '87; Jr. Clk. Eng'g 
ЖЕ Dept., 'or; Sub. Engr., “03. 
| 5 Burbridge, W. C. 5 Tel. C.T.O,, '88; Jr. СК. Eng'g 
а Dept., ’01; Sub. Engr., "03. 
24 » Cruickshank, W. Д S.C. & Т. Keith, '88; Aberdeen, 
д '89; Jr. Clk. Eng'g Dept., 'or; 
= Sub. Engr., '03. 
@ + 
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Office. 


Name. 


Eng'g Dept.|Cobbe, Т. 
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2» 


Wildgoose, 
G.H 


Bowen G.. 
Waller, J. 

White, A. E. 
Fisher, G. T. 


Smith, D. McE. . 


Smith, J. I.. 
Stanton, J. D. 


Buchanan, J. 
Childs, P. J. 
White, H. W. 


Tabor, Н. J. Н. . 


Laidlaw, J. B. 
Balchin, J. B. 


Johnson, A. S. A. 
McClarence, F. . 


Neate, E. P. 
Atkins, W.. 


Bell, J. Hume 


Partington, R. N. 


Vickery, W. 
Ryder, W. V. 
Day, W. 
Mitton, F. E. 


Tremain, W. E.. 


Bell, J. Hope 


Wynne-Jones, A. 


Pratt, A. J.. 


Appointment. 


Engr., 2nd Cl. 


» 


” 


Previous Service. 


S.C. & T. Dublin, ’90; Jr. Clk. 
Eng'g Dept., 'o1; Sub. Engr., 3. 
S. C. & T., Е 90; Jr. 
an Eng'g Dept., ’01; Sub. Engr., 


Tél С.Т.О., '97; Jr. Clk. Eng'g 
Dept., '02; Sub. Engr., '03. 

S.C. & T. H ull, ’90; Jr. Clk. Eng'g 
Dept., '99; Sub. Engr., '04. 

S.C. & T., Nottingham, 'gr ; Jr. СІК. 
Eng'g Dept., 'o2; Sub. Engr., '04 
S.C. & T., Ashton-under-Lyne, 701, 
Manchester, '96; Jr. Clk. Eng'g 

Dept., ?о2; Sub. Епрт., "04. 
S.C. & T., Glasgow, 792; Jr. Clk. 
Eng'g Dept., 'o2; Sub. Engr., "04 
S.C. & T., Doncaster, 93; Jr. Clk. 
Eng'g Dept., ’02; Sub. Engr., '04 
S.C. & T., Pontypridd, '96, Bristol, 
оо; Jr. Clk. Eng'g Dept., 'o2; 
Sub. Engr., '04. 

S.C. & T., Edinburgh, '94; Jr. Clk. 
Eng'g Dept., "о2; Sub. Engr., 404. 
С.С. & T., L.P.S., 792: Jr. СЕ 
Eng'g Dept., 'o2; Sub. Engr., "04 
S.C. & T., Ventnor, 95, Bristol, 90; 
Jr. Clk. Eng’g Dept. 702; Sub. 

Engr., "04. ; 

S.C. & T., Dover, '92; Jr. Clk. 
Eng’g Dept.,'o2; Sub. Engr., "04 
S.C. & T., Glasgow, '95; Jr. Clk. 
Eng’g Dept., 02; Sub. Engr., 04. 
Tel. С.Т.О., '94; Jr. СІК. Eng'g 

Dept., о2; ‘Sub. Engr., "04. 

S.C. & T Liverpool, 95: Jr. a 
Eng’g Dept., '02; Sub. Engr.,' 
S.C. & T., Newcastle-on Tyne, 406; 
Jr. Clk. Engg Dept., '02; Sub. 
Engr., '04. 

Tel. ст, 794; Jr. Clk. Eng'g 
Dept., 'o2; Sub. Engr., ' 

S.C. & T., Bournemouth, 94: Jr. 
Clk. Eng'g Dept., "о2; Sub. Engr., 


'04. 

Tel. С.Т.О., '95: S.C. % T., Aber- 
дееп, 8; Jr. СІК. Eng'g Dept., 
'02; Sub. Engr., '04. 

S.C. & T., Stoke- on- xi. 96; Jr. 
= Eng’ g Dept., 'o2; Sub. Engr., 


s.C. & T.,, Hull '96; jr. СК. 
Eng'g Dept., 'o2; Sub. Engr., 04 
SC. & Т. Derby, '96; jr. О 
Eng’g Dept., '02; Sub. Engr.,’ 
S.C. & T., Manchester, 98; Jr. Сі 
Eng'g Dept., '02; Sub. Engr., ' 
Tel. С.Т.О., 80; Jr. en "Ene 
Dept., 03; Sub. Engr., ’ 
Sub. Engr., '04 

Уз 04. 

04. 

S.C. & Т, Nottingham, ” Jr 
СІК. Eng'g Dept., "03; Sub. Ens '04. 


нан "ЦБ 
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Office. Name, Appointment. Previous Service. 
Eng'g Dept. McDonald, Engr., 2nd Cl. |Sub. Engr., "04. 
C. G. A. 
s Attrill, P. F. : . 5 - » '04. 
ó Dunthorne, га - '04. 
Н.Е. Ј. | 
= Moller, O. P. | " : '04. 
" Beeton, Н. С. . " | » "05. 
M Coxon, |. . | Е 90222 05. 
А Bartlett, A. W. . x „ ue SOS. 3 es 
Ж Davey, F.W. . и Tel. С.Т.О., 92; Relay Clk. Lr. 
Sec. Eng'g. Dept., '03. 
" Cresswell, T nil. | 
Н. а. B. 
- O'Dell, Сб. Е. . Р » 
- Winson, V. H. . E ae 
М Mallett, Е.. : " ^ 
не Еаѕоп, А. В. қ » " 
T Bradfield, К. р " 44 
RETIREMENTS. 
Eng’g. Dept. ER | oe | Suptg. Engr. E.Tel. Co., '58; G.P.O., '70; Suptg. 
Engr., 1878. 
қ West, Т. J. | 5 E.Tel. Co., 65; G.P.O., 770; Insp., 


Engr. Dept., "83; Asst. Suptg. 
Engr., 00; Supt. Engr., "03. 
Hayes, E. . | Engr., 1st СІ. E.Tel. Co., '67; G.P.O., 7о; Insp. 
Engr. Dept., 84; Engr. 1st Cl., 94. 
Smith, J. . ‚| Clk., 2nd Cl., Е. in |Tel., Newcastle-on-Tyne, 72; Jr. 
| C.O. СІК., Engr. Dept., '80; Draughts- 
man and Shorthand Writer, '92; 
| Clk., 2nd Cl., 77. 
ji Wales, J. . | Relay Clk., Орг. |U.K. Tel. Co, ба; G.P.O., '70; 
Sec. Relay Cik., Lr. Sec., Eng'g Dept., 
82; Орг. Sec., "87. 


DEATHS. 


Eng’g Dept. |Lunn, ]. . .|Clk., 2nd Cl., Suptg. Tel., Newcastle-on-Tyne, "87; Jr. 
Engr's. Office Ci., Eng'g Dept., 01; Senior СІК., 


| 8 July, '07. 
» Sexton, J. . .|Clk., зга СІ., Suptg. Sorter L.P.S., C.O., 98; Jr. Clk. 
Engr's. Office | Eng'g Dept., '04. 
TRANSFERS. 
District. 
Name. Rank. From. To. 
peus C. 
В | | 

Atkinson, J. W. . Engr., 1st СІ. Met. S. S.W 
Brown, Н.Р. : А f А т E. in CO. Met. C 
Cheshire, Е. W.. 3 А қ 2 T ЈЕ. 
Fraser, ]. . | | К Т М. Met.C. 
Gwilliam, W. J. . у у Е. in С.О. S.W. 
Г Апвоп, R.. . : à қ МА б М. Mid. 
Johnston, б. A. К. . : Е T ii E. L. & P. 


STAFF STAFF CHANGES. 


District. 
Name, Rank. 
From, To 
Laslett, С. . қ у Engr., 1st СІ. Met. S. Ire. М. 
Lee, А. а. . 4 | 4 i i N. N.W. 
Mercer, С. J. à; . ; ” Е.іп С.О. ӛс. Е. 
Pennington, W. . Е қ . Y S.W. S. Wa. 
Richardson, а. . : қ ж ВБ СО. 5. Mid. 
Roach, С. С. қ а з ; h N.W. S.W. 
Tinsley, W. 5. . А К E. in С.О. N.E. 
Upton, S. . . А ; j Met. S. Ire. N. 
Wakefield, J. H. M. . қ ж E. СО. S. Wa. 
Balchin, С, ; ; А Engr., 2nd СІ. Met. N. E. in С.О. 
Batty, J. W. e í j " Sc. E. Sc. W. 
Beeton, Н. б. . | | | p ESL EP E. in C.O 
Browne, Е. а. . қ у k » S. Mid. T 
Buchanan, J. : ; х T N.E. Sc. E. 
Dunthorne, H. R. | $ | бс. W. М. 
Elston, J. S Т N. Wa. E. in С.О 
Fewtreli, E W. А d Met. C. Ы 
Finlayson, We Jes А 2 5. Ire. N. N.E. 
Gillespie, |. Т. . В Г | М Met. 5. E. in С.О. 
Halton, К. . А қ 6 i РЕ Е. »$ 
Mackenzie, J... ; i Met. S N. 
Moller, O. P. ; | M Met. N. Met. S. 
Patterson, T. ‘ | \ і ка Ire. М. М. 
Phillips; 4.6; , à; | м Met. М. S.W. 
Pittman, W. C. . í . : " Ж Е.іп С.О. 
Rolfe, W. J. | ; А | ü Met. C. " 
Skinner, J. . А i ; * Ж М. Wa. 
Sutton, а. . ; \ i Met. N. N. 
Tremain, W. E. . ; i | ӛ E. in СО. S.M. 
Vickery, W. | А | М М.Е. S.W. 
Waters, E.W. . 7 E. in С.О. Met. S. 
Davies, Е. І. $. . Sub-Engr. Met. С. S. Wa. 
Devereux, T. ; à à i T S. Wa. E. in C.O. 
Cole, С. G. . а ; А Clk., 3rd СІ. Met. N. Met. C. 
Miller, W. . : А 4 » N.M. S.W. 
Symonds, T. H. . à; , Met. С. Met. N. 


ШАСЫ ух x A Clk., Asst. S. Wa. S.W. 
Wiliams, Н, W; же | 


ЕККАТА. 


In Fig. 37, page 279, the relay shown to the left of relay R, should be designated “ R,” 

Following the eighth line on page 268 add the following paragraph :—" Further, the 
provision of a non-ringing interval during which the tripping relay mav be actuated by 
direct current, ensures the release of relay В; at times when the voltage of the generator is 
low and the resistance of the subscriber's loop high, as under these conditions the response 
of the subscriber would not provide an alternating current of sufficient strength to operate 
the tripping relay." 


BINDING CASES. 


SPECIAL arrangements have been made for the provision of binding cases. They will 
be in red cloth with gold title, and will be supplied by the publishers at 15. 2d., post free, 
or from usual agents at 15. each. Тһе index will be supplied with these covers or 
separately at 2d. рег copy (post free 254.). 


COMMUNICATIONS. 


ALL Communications should be addressed to the MANAGING Ер:ток, P.O.E.E. 
JOURNAL, 22, G.P.O. West, London, Е.С. 
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SIEMENS BROTHERS 600. 


LIMITED. 
Head Office: CAXTON HOUSE, WESTMINSTER, S.W. 
Works: WOOLWICH, KENT. 


Manufacturers of all Classes of 


Telegraph Apparatus. 


Obach, Hellesen, and Dura Dry Cells, 


and Wet Batteries of all Descriptions. 


The Patent Multiple Twin Telephone Cable and 
other Dry Core Telephone Cables. 


India-Rubber, Gutta-Percha, and Paper Insulated 
Cables and Wires. 


Iron Telegraph Poles. Insulators. 


" Mulligan” Motor-driven Wheatstone Receiver. 


ECONOMICAL IN CURRENT CONSUMPTION AND 
MAINTENANCE; SIMPLE IN CONSTRUCTION AND 
OPERATION. 


Pamphlet now in the Рета 


INDEX TO ADVERTISERS. 


| t PAGE 
Alabaster, H., Gatehouse & Со. |... M — ІМ VI 
Babcock & Wilcox, Ltd. "T S С” e. dx 
Britannia Rubber and Kamptulicon Co., Ltd. ... ... ХҮП 
British Insulated and Helsby Cables, Ltd. T d ii 
British L.M. Ericsson Manufacturing Co., Ltd. ... ©з у 
Electrical Power Storage Co., Ltd. ... i .. ХУШ 
‘Electrical Review’ ... — ET is E A vii 
General Electric Co., Ltd. .. Ие кез ТТ vi 
Hart Accumulator Co., Ltd.. ... F ЖЕ ...  ХШ 
Henley's, W. T., Telegraph Works Co., Ltd. ... XX 
India-Rubber, Gutta-Percha and Telegraph Works Co., 

Ltd 2 bes zn F is 2 XIX 
Johnson & Phillips, Ltd. үе Е 0 an ii 
Lamson Pneumatic Tube Co. Ld. " and Lamson Store | 

Service Co. Lad.. E "T NT x 
London Electric Wire Co., Ltd. TN T ИЕ li 
‘National Telephone Journal ’ за ыш ch C ае У 
Siemens Bros. & Со, Ltd.  ... ds ies ху 
Smith, Frederick, & Co. (Wire ко Ят e. o ХУН 
Spon, E. & Е. N., Ltd. vy ~ se Ке хп 
“Telegraph Age”... a Бы is e. 0 ХМ 
Traun, Dr. Heinr. & Sons T P T" "P X 
Western Electric Co. d T кз xiv 
Willcox, W. Н. & Co., Ltd. ... xi 


“Telegraph Age” 


A Semi-Monthly Journal devoted to the Telegraph 
and allied interests, including Land Lines, Sub- 
marine Cables, and Radio-Telegraphy. 


THE. OFFICIAL ORGAN OF ЕНЕ TELEGRAPH IN AMERICA. 


Subscription for One Year i in United Sta’ es, Philir pines, Cube, and Mexico . 52:00.. 


200% » Canada ж. . . ° $2°50.. 
» » АП other Pordpü Countries "T" : $3°00.. 
ADDRESS : 


JOHN B. TALTAVALL, Publisher, * Telegraph Абе,” 253, а New York : 


xvii 
BRITANNIA 
Telegrams : 


MESS МРТ E 


uh ле Ф 
SS ө, BRADFORD (=| Ж | ALDERSGATE, " 
< AVENUE, |2 Gy, LONDON, Е.С. 2 
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EBONITE SVULCANITE 


FOR ELECTRICAL INSULATION, ETC. 


PURE PARA STRIP & RUBBER COMPOUNDS 


FOR ELECTRIC CABLES. 


I.R. Sheet, Tubes and Moulded Articles for Mechanical, 
Chemical, and Electrical Purposés. 


WATERPROOF CLOTHING OF ALL DESCRIPTION. 


FREDERICK SMITH & C0., 


Incorporated in 
The London Electric Wire Co. & Smiths, Ltd., 


ANACONDA WORKS, SALFORD, MANCHESTER. 


conde, COPPER WIRE. "25" 
HARD DRAWN Н.С. COPPER LINE WIRE. § 
Special ‘Tinned H.C. Copper Wire. 
COPPER TAPES AND BINDERS FOR LINE WIRE. 
COPPER TROLLEY WIRE 


| . Specially Prepared and Tested, i-Mile and Mile lengths. | 
Bronze Trolley Wire. Bare Copper Cable. 
ALUMINIUM WIRE °F Att, ELEOTRICAL 


PUR 
Contractors to British and Foreign Governments and Railway Companies. 


Telegraphic Address: “ANACONDA, MANCHESTER.” 


хуш 


ЗУ SPEC [AL APPOINTMEN р т 278 | | 
| өз | ЖЕ? % 
+. х ККЗ КЕ Ad 
; Тер ЖС 
TO Н.М. THE KING. | 


SPECIAL TYPES & SIZES | 


TO MEET 


ALL THE REQUIREMENTS 


Telegraph and Telephone : 
WORK. 


Made only by ELECTRICAL POWER STORAGE C0., LTD., · 
4, GREAT WINCHESTER ST., LONDON, Е.С. | 


Institution of Post Office Electrical Engineers. 
PROFESSIONAL PAPERS. 


Copies of the following papers contributed to the Proceedings of the Institution, and 
printed by authority of the Council, are now on sale. | 
Copies may be obtained at the prices shown below. Applications should be addressed to | 
“ТНЕ LIBRARIAN, 

Institution of Р.О. Electrical Engineers, G.P.O. WEST, LONDON, E.C.” 

In every case Members have the privilege of purchasing copies at half the stated price. . 


“Тһе Telegraph Acts."—Mr. К. McILroy a 

+** Telephone Transmission ” (with diagrams). —Mr. (7G. HIE к 

+** Electric Wave Propagation ” (with diagrams).—Mr. J. Е. TAYLOR ... 

1“ Теіерһопе Trunk System шыны. аса саан ld (with 
diagrams).—Mr. J. S. Brown.. 

“The Construction of Telephone Lines” (with diagrams). —Mr. 


A. MOIR 
жы” herve’ Printing Telegraph System » (with diagrams).— 
А. C. Воотн ... — 


^" олло Repeaters” (with diagrams). —Mr. ). N. МсСовру 

% Improvements іп Telephonic Transmission over Under- 
ground Circuits by the Insertion of Inductance Coils” 
(with diagrams).—Mr. T. PLUMMER ёз ass he 

14 Underground Construction (Provinces) p: (with diagrams).—Mr. 
А. O. GIBBON а m бай 

“The Construction of Aerial Lines.”—Mr. 3 Н. M. WAKEFIELD 

“The Education and Training of an Engineer."—Sir JoHN 
GAVEY, С.В. 

“А Description of Some Typical ‘Processes in the Manu- 
facture of Dry Core Cable.’’—Mr. К. W. CALLENDER Э, 

“А Reply to Criticism of Murray Printing Telegraph „28 
System."—Mr. Donatp Murray... 

“Тһе Inspection of Wrought Timber.”—Mr. Е. L. HENLEY 

«Тһе Calculation of Current Values іп Networks.’’—]. LOCKHART 

“€ Protection from Power Circuits.’’—Mr. 5. C. BARTHOLOMEW 

t The Council have awarded Institution Medals for these papers, 
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Cables. Wires. 


Electric Light, Insulated 
Telegraph, India Rubber or 
Telephone, Gatta-Percha, Cotton 
Submarine. and Silk Covered. 


Dynamos. Motors. 


Compoond Wound, Везе or Бре 

Shunt ог Serics for 

Electric Light and Drive for all classes 
Power, of service. 


Instruments Batteries. 


For Telegraph and All classes of Leclanche, 
Testing Purposes. Danielis, Bunsen, «с. 


Insulators 


of every description, 
Porcelain, Ebonite, &c. 


PRICE LISTS. ОМ APPLICATION. 


THE 
іпдіа- Rubber, Gutta+Percha and 
Telegraph Works Co., Ltd. 


Head Offices: 
106, CANNON STREET, LONDON, “Е.С. 


Works: 
SILVERTOWN, LONDON, E. 


Branches : 


Belfast : 75, Ann Street. Glasgow ; 2, Royal Exchange Square, 
Birmingham : 15, Martineau Street. Liverpool: 54, Castle Street. 


Bradford : z, Tanfield Buildings, Hüstlergaté. Manchester: 16, John Dalton Street, 
Bristol: за, Victoria Street. Newcastle«on «Tyne: 59; Westgate Road, 
Cardiff: Pierhead Chambers, Bute Docks. Portsmouth ; 45, High Street. 

Dublin: 15, St. Andrew Street. Sheffield : 28, Жағы Street. 


HENLEYS 


TELEPHONE 


CABLES 


-— 


POST-OFFICE TRUNK-MAIN. 


I 
ју 
н” 


Composite Telephone and Telegraph Cable Faid 
between BRISTOL © CHURCHILL Manvufac 
tured by us for THE BRITISH POST-OFFICE. 


М. T. HENLEYS TELECRAPH WORKS 


CO. LTD. у 
BLOMFIELD STREET, LONDON, ЕС. 


Pret qud ғаршы hy P. А, Көтен. © Co, м a, іе ЛА М'“ Қ _ 
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